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THE RELATIOll OF TYl:E ArID CONFORi'M.TION 
TO FRODUCTION IN DAIRY CATTLE 
INTRODUCTION . 
There are approximately 21,000,000 cows 
used for dairy purposes in the United states at the 
present time. Statistics show that one-third of 
these are unprofitable as producers of milk and 
but terfat. Thi s has led to the necessi ty of' some 
means for determining which cows are ~ofitable and 
which are kept at a loss. 
There are two methods of judging the 
value of a dairy cow for milk production: (1) By 
keeping accurate records of her production, and (~) 
by her physical appearance. The first lli ethod is 
unquestionably of the greater value. However as 
yet, there are but few breeders who keep accurate 
records of the production of individual cows, and 
this leads to the necessity of selection by type or 
c onforma ti on. 
It is a recognized -fact that there is a 
dairy form or type that generally goes with large 
production. This type is sufficient as a rule to 
enable competent Judges to select very good ani-
mals fro m inferior ones, although judging by con-
formation is always limited by the CDndition of the 
cow and the stage of lactation. Many breeders 
when selecting a cow for their herd look only to 
her pedigree and record of production. In this 
way a definite type of animal is overlooked in the 
belief that high producing animals will reproduce 
themselves. 
h11lk production is not a unit character. 
Many factors enter in to determine the amount of 
milk and butterfat a cow will produce. Some of 
these characters are latent so that their importance 
cannot be measured. others are plainly evident in 
the external appearance of the cow. Just how im-
portant these characters are, and what is their re-
lation to production 1s still a problem that con-
fronts the breeder and student of dairy cattle. 
The object of this investigation is to de-
termine so far as possible how much importance should 
be attached to form and type in the selection of 
dairy cows and to what extent type may be expressed 
by definite measurements. 
A GENERAL COHSIDERATION OF THE RELATION OF 
FORM TO FUNCTION IN DAIRY CATTLE. 
LITERATURE. 
The type and conformation of the dairy cow 
has received much attention by the writers of text 
books on this subject, and all associate high pro-
duction with a certain type of animal. 
The function of the cow in her wild state 
was not to produoe food for man, but to supply suf-
ficient milk for her young until old enough to searoh 
out its own subsistenoe. The dairy cow of today is 
to some extent an artificial animal, possessing the 
ability to produce a quantity of milk and butterfat, 
far in exoess of the normal of the specie~ as a re-
sult of generations of seleotion and breeding. The 
production of milk is a funotion of motherhood and 
this funotion still remains although it has been de-
veloped to a greater degree. 
Some investigators in attempting to estab-
lish a more definite conoeption of dairy type have 
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taken measurements and made observations on a large 
number of animals. The plan of work of these men 
will be considered first and their conclusions will 
be grouped under separate headings. 
The following data has been collected by 
most investigators: 
1. Age of cow 5. Height at withers and oroup 
2. Breed 
3. Body Weight 
6. Width, depth and circumference 
of ohest. 
4. Length of body. 7. Width, depth and circumferenoe 
of barrel. 
8. ~ilk and butterfat record. 
In addition to the above data, Dr. Attinger 1 
colleoted the following information on 100 cows:-
Score aocording to the Allgau method and observations 
on the fineness of hair, quality of skin, size of 
milk veins, and size of milk wells. 
!he Allgau_S.Q.o're Ca:rd.!,. 
Head • • . . . . • 10 Color and breed • • • . • . 
Neck •••• . . . Udder and milk indications 
Symmetry • • • . • • • . • 
10 
14 
6 Fore quarters •• 12 
Barrel • • • • • • 12 Size and indioation of thrift 6 
Hind quarters •• 12 Skin and hair • • • • • • • 6 
Bone 
• • • • • • • 12 
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The cows were divided into two groups ac-
cording to measurements; the cows with the larger 
measurements in Class A and those with the smaller 
measurements in Class B. Comparison was also made 
of the ten best and ten poorest animals in each 
group. 
Dr. Attinger also measured the circumfer-
ence of chest and width and depth of chest of 38 
steers before slaughtering and later weighed the 
heart and lungs after slaughtering to compare the 
size of chest to the size"of the heart and lungs. 
Together with the data noted previously 
2 Dr. Kronacher collected the follOwing data on 100 
Baden and Swiss cows. He explains that the Baden 
cows are a boarse boned breed used for both work 
and milk. 
Length of forehead Distance from curl of 
Length 
forehead to a horizontal 
of nose. line aC80SS the eyes. 
Width of forehead Thickness of pole 
Width of pelvis in front. Curvature of rib. 
Width of pelvis in back. Droop in underline. 
Width of thurls. Position and slant of 
backbone. 
Length of pelvis. Length and attachment of 
tail. 
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Length of legs. Distance between vertebrae 
Width of muzzle Form,shape and position 
of limbs. 
Distance from hip to last rib.· 
Circumference of shank of fore and hind leg. 
Size of left 'hunger hollow. 
Size of horns, shape and strength of horns. 
Marking by horn rings. 
Size of udder. 
Quality and flexibility of hide and hair. 
:3 
Dr. Schmidt compiled the data collected by 
Bogdanow, Stegman, Kleberger and Attinger. In addition 
to the data noted previously it consisted of the 
fOllowing measurements: 
Length of neck. 
Length of shoulder 
Width of hips. 
Width of pinbones. 
Length of head. 
Width of forehead 
Size of horns. 
Circumference of hind leg. 
All measurements were worked out in pro-
portion to height at withers. 
4 
Dr. H. Rodenwald in taking the figures 
.whioh Dr. Sc~midt compiled has attempted a mathematioal 
desoription of the milk producing power of a cow. 
He states that as body 'weight and linear dimensions 
are intra-dependent, nothing can be made by modifying 
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the equations as to include body measurements. His 
calculations indicate that milk production is a func-
tion of live weight and can best be represented by 
the formula: Milk production = 17.4 - 0.01933 Live 
Weight. The results obtained by computing milk 
yield from this equation agree to a large extent with 
actual observations and with results obtained by com-
puting yields from equations which include a number of 
body measurements. 
6 J. Reimers correlated production with meas-
urements on 300 Friesian cows, 2t to 3 years old. 
H. M. Kroon6 and C. J. Rab collected the 
following data on 100 Holstein cows. 
Length of head. 
Breadth of forehead. 
Shape of poll 
Thickness of horn at base. 
Color and quality of horn. 
Length of horn. 
Quality of ear. 
Hair growth on the head 
and poll. 
Sise of nose and mouth. 
Color of nostril. 
The 'cows were grouped into ten classes ac-
cording to milk yield (2,000 to 7,000 kg.) and milk 
fat record (SO to 240 kg) with a resulting classifi-
cation giving the number of cows in each class as 
follows. 
As to Milk yield, 6, 6, 16, 17, 22, 22, ~,3,l,l 
As to butterfat record 9,16,17,17,23,12,6,1,1,0. 
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Mr. A. R. Mann? compiled the measurements 
of 210 animals four years old and over. The major-
ity of his figures were taken from the Holstein-
Friesian Advanced Registry, when cows were admitted 
upon measurements. 
ments as follows: 
He made comparison of measure-
Height of shoulders to height of hips. 
Length of rump to length of body. 
Height of shoulders to length of body. 
Height of shoulders to circumference of chest. 
8 Together with data noted previously, McNatt 
and McKellip collected the following measurements on 
300 cows of the Holstein, Jersey and Guernsey breeds. 
Length of head from top of pole to end of nose. 
Width at the eyes. 
Muzzle circumference just above the nostrils. 
Circumference of jaws measured around the heaviest 
parts and just over the eyes. 
Length .of neck from poll of head to where it 
jOined the withers. 
Circumference at junction of head. 
Breast depth from highest point of withers to 
lowest p~int of brisket. 
Width between front legs. 
Distance between shoulder points. 
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The flank girth. 
Distance froID .hip point to last rib. 
Distance from udder to last well. 
Width of hips. 
Length of rump. 
Length of tail. 
Width of thurls. 
Judgment was passed on the size, shape and 
quality of udder, size and form of milk veins, size 
of milk wells, texture and flexibility of the hide 
and hair. 
The results of their investigations were 
worked out in ratios in order to get the relation 
between points of conformation and milk production. 
Ratios were made on measurements that are commonly 
thought to have a relation to each other. 
Together with the data noted previously, 
- Jensen collected the fo llowing measurement s on 88 
animals representing the Holstein, Jersey, Guernsey 
and Ayrshire breeds. 
Width at hips. 
Width of thurls. 
Length of rump. 
Length, width and depth of udder. 
Length of veins. 
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Distance from udder to first well. 
Diameter of milk veins. 
Score according to the breed score oard. 
He also used measurements taken by rrof. 
C. H. Eckles of 18 Jerseys and 6 Holsteins. The 
breeds were considered separately. Each one was 
divided into two classes, Class A representing the 
group of animals with the larger measurements, and 
Class B the g~oup with the smaller measurements. 
Two thousand years ago an old Arab said 
"Form is everything to purpose". We now know that 
this is only true in part. Later authorities have 
advanced the contrary opinion that form is the result 
of function: that an animal has a certain inherited 
tendency and as a result of this inheritance assumes 
a fairly definite form. 
The terms "type" and "temperament" have 
come to mean much the same thing, although in a tech-
nical sense there is quite a distinction in their use. 
G 16 ay defines them as follows: "Type"is the sum total 
of those features, the possession of which enables 
an individual to meet the definite requirements of 
special service or production." "Temperamen tis the 
term by which the nature of the nerve control over 
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the functions in general is designated. n 
terms will be discussed separately. 
These two 
TEMPERAMENT -- The dairy cow is essentially a 
cow of nervous temperaffient. This is indicated by 
the absence of any tendency to beefiness, the spare 
condition associated with dairy capacity, an open 
loose ~ade frame especially in the chine and evidence 
of nerve force as expressed by the eye. It does not 
imply that a cow is restless but rather that she is 
resourceful in nerve energy. The importance attach-
ed to temperament in selecting a cow is emphasized 
by Governor Hoard when he said; "Temperament governs 
function and function governs form." 
Dairy type is a general term and will be 
discussed first in a general way and then under sub-
headings. We have no concise meaning of the term 
although its use a~ong dairymen signifies a certain 
shape and form of animal recognized as associating 
that animal with the power to produce milk and butter-
fat. 
. 
Score cards have been formulated by dif-
ferent breed associa.tions to designate the stress put 
upon different points of conformation by admirers of 
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that breed. A scale of pOints when properly used 
will show the degree of perfection in an animal of 
the breed for which the score card is designed. 
It is reasonable to assume that the form of animal 
which goes with high production in one breed would 
also be the form characteristic of the better animals 
of other dairy breeds. However. an examination of 
the score cards for the different breeds shows a 
.. 
wide variation in the importance assigned to differ-
ent paints of conformation. For instance. t~e Hol-
stein score card allows 12 pointe for the udder, the 
Jersey 28, the Guernsey 20 and the Ayrshire 22. The 
purpose of a score card should be to represent the 
ideal and the ideal is the cow that combines those 
characters that go with the greatest production. 
If udder is worth 28 percent in one breed, it would 
seem that it should have the salli e value in other 
breeds. 
Several attempts have been rrade to explain 
the meaning of dairy type. When the H01stein-Fries-
ian Breeders Association adopted the system of test-
ing cows for produotion, it also required that all 
cows whose records qualified them for the Advanoed 
Registry should be measured according to a standard 
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prescribed method. This practice was followed for 
s .everal years, and a large number of measurements 
were taken, but these measurer:lents have never been · 
correlated in such a way as to formulate a Holstein 
type. 
The Guernsey Breeders Association a fe~ 
years ago appropriated a sum of money to employ a 
representative who would make a study of animals of 
that breed and thus establish a definite type of 
animal, but no satisfactory plan for the work could 
be formulated, and the matter was dropped. At 
present, breeders in general agree with reference to 
the type of animal but the limits of this type are 
very wide. The general features noted are: 
15 
1. The extreme angular form, carrying no sur-
plus flesh, but showing evidence of liberal 
feeding in her vigorous physical condition. 
2. The extraordinary development of the udder 
and milk veins. 
~. The marked development of the barrel in pro-
portion to the size of the animal. 
~rofessor Beaeh~l and ~rofessor Haecker lO 
each found that the largest as well as the most econom-
ioal produoers of milk and butterfat were cows spare 
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and angular in form with deep bodies, whereas the 
cows blocky and plump were the poorer producers. 
18 Dr. Attinger found thattLe highest 
producers had straight backs; also that the line 
of back was sloping from croup to withers. The 
score according to the Allgau method compared very 
well on the average with the milk production. 
Without claiming it as an indication of 
milking qualities, Dr. Kronacherl9 found that a 
slightly swayed back often goes with high milk 
production. There was no relation between the 
shape of withers and production. Scoring gave 
negative results. Jensen20 found tr~t many of the 
low producing cows were high scoring, although on 
the average scoring compared quite favorably with 
production. McNatt2l and illc~ellip found that the 
heavier producers do not show the greatest wedge 
shape in barrel conformation. The best Holsteins had 
relatively the shortest tails, while the best Guern-
seys had the longest tails, and with the Jerseys 
there was no relation. 
A long level rump is desired by breeders, 
probably more for looks than because it is essential 
for a high producing dairy cow. Sharp withers are 
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associated with spareness of form. A long slender 
neck and a head of pleasing contour are given pre-
ference, especially in the show ring. In the past, 
attention has been given to such points as length 
of tail, curls on the flank and thighs, and color 
of the skin and hair; but at the present time these 
receive little or no attention. 
12 SIZE --- Professor Woll compared the records 
of 355 cows, consisting of 145 Holsteins, 75 Jer-
seys and 135 Guernseys, with their body weights. 
He found that the heavier cows were the larger pro-
ducers. His conclusions are that "large animals 
within a breed are, on the whole, preferable to small 
ones and may be depended on, as a general proposition, 
to make both the largest and most economical produc-
tion of dairy products for their owners." 
J. Feters17 compared the body weight of 
1938 cows in the herd book with their records. The 
heavier animals were found to give the larger milk 
yields, al though the lighter animals had the hie:,her 
percentage of fat. 
Size as measured by weight or skeletal di-
mensions has been found by most investigators to 
have a definite relation to production, the larger 
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animals being the higher produoers. Dr. Kronaoher, 
on the oontrary, found tr~t the highest milk produo-
tion goes with smaller body weight and smaller height 
at withers. This is probably due to the olass of 
animals measured, part of whioh were used for both 
draft and dairy purposes. He explains that these 
oattle are different from the breeds of lowland cattle. 
22 
J. Reimers' found a oorrelation between 
the milk yield and the length of body up to a oertain 
point, beyond whioh the reverse seemed to be true. 
AbnoriIJal length of body apparently is more often 
associa.ted with a lower milk seoretion. 
CONSTITUTION -- Governor Hoard has defined oon-
stitution as "The power to endure to the end within 
the line and limitation of purpose." Its importanoe 
is reoognized by ~reeders, although little definite 
work has been done to prove that it is neoessary 
' among dairy animals. The indioations of oonstitu-
tion are a large ohest, large open nostrils, long well 
arohed ribs, a sleek ooat, an expression of vigor in 
the eye and countenanoe, and a general appearance 
of thrift. It represents such oapaoity of the vital 
functions, respiration, oiroulation and -digestion 
espeoially, as will insure longevity, fecundity and 
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maximum efficiency in performance or production. 
It has been found by all investigators 
that a large chest goes with high pioduction. 
Depth is of more importance than width. Dr. At-
tinger found that the animals with the larger chest 
girth had the heavier heart and lungs. 
CAPACITY The breeder of dairy cows associat-
es capacity with the equipment of a cow to consume 
large quantities of feed. It consists of a wide 
muzzle and a large barrel. The barrel is that por-
tion of a cow between two vertical planes, one just 
behind the shoulders and the other at the hook points. 
It has been found by most investigators that high 
production is correlated with a long. wide and deep 
2:3 
barrel. McNatt and -iJ.cKellip found the best G.uern-
seys to have the shorter barrel. 24 Jensen found 
~he best animals of all breeds, except the Guernseys, 
to have the deeper barrels and all except the !.:>'r-
shires to have barrels of greater width. 
QUALITY -- Quality in a dairy cow is indicated 
by a hide of medium thickness, loose, pliable and 
unctuous, covered with a medium coat of fineystraight 
lustrous hair, a high grade of bone noted in a fine 
head, smooth shoulders, hooks, pin bones and tail 
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head and sharply defined joints, horn of medium 
size, and dense smooth texture. Coarseness is 
especially.indicated in the parts enumerated and 
in a general absence of refine~ent. Quality of 
cow a.nd quali ty of milk are not correlated exactly, 
yet the refinement of structure ~anifested in the 
cow may have a definite bearing on productiveness. 
A fine texture of udder is also considered as an 
indication of quality. 
Thickness and flexibility of skin were 
found of no significance by 26 Attinger and Kron-
26 
acher • 27 On the other hand, Dr. Schmidt, and 
McNatt26 and ~cKellip found that a fine flexible 
hide and fine hair were most common among the high 
producers. Kroon29 and Rab found the size of horn 
color of horn, quality of ear and hair growth about 
the head to be correlated wi th high production. 
Size of bone has been found of no significance. 
MAM!'lIARi SYSTE:~ 13 The Vermont Experiment Sta-
tion collected data on 34 cows, classifying them 
according to the udder characteristics into groups 
as follows: five well balanced, eighteen fairly 
well balanced, and eleven poorly balanced. Of 
those examined, four of the five best were cows 
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whose production was higher than the averag'e of 
the eighteen fairly balanced. Eight of the eleven 
poorest were below the average of the eighteen 
fairly balanced. The conclusion was drawn that 
the shape of the udder is of importance in select-
ing a cow. 
Dr. Kronacher30 states that "Th~ most im-
portant indication of dairy quality is the. udder 
and its surroundings. Good cows have large, spongy, 
but not fleshy udders, with large, long, milk veins, 
large milk wells and a fine, light skin easily mov-
ed over the udder." He quotes from R. Koch, "It 
is certain that next in importance after the size of 
Udder comes the so-called milk veins and milk wells. 
To be sure these cannot be taken as an absolutely 
certain indication of high milk production. Large 
capacity in milk veins and large milk wells are 
superior indications of high capacity if the udder 
at the same time is rich in glandular substance, 
that is, a good secreting gland. ' I 
Jensen3lfound the length and depth of 
udder of more importance than width. Length of 
milk veins had no importance but size and tortuous-
ness of veins and size of milk wells were indications 
of IJroduction. 
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32 McNatt and McKellip state that among 
the cows they measured the majority of the good 
cows had balanced udders and those lacking in this 
respect must have the deficiency made up in capac-
ity. They found that the best producers are 
more inclined to very large milk veins, and especial-
ly to very large right veins. 
14 HIND QUARTERS -- The Vermont Experiment 
Station colleoted data on 88 cows to determine the 
relation between the esoutoheon and milk produotion. 
The cows were classified according to the Guenon 
system. The variation between the prediction of 
this system and the actual milk yield ranged from 
fifteen pounds below to twenty-seven pounds above 
prediction. The conclusion was that there is no 
relation between the escutcheon and milk production. 
Dr. Schmidt!33 concludes that a tlWell de-
veloped udder gland, large veins and wellS, fine 
flexible hide and wide escutcheon when taken togeth-
er, are [,ood indications.'1 
Other investigators have found the escutch-
eon of no value in determining milk producing 
ability. 
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34 MclIatt and i¥lcKellip found the length of 
rump in the Holsteins and the width of hips and 
width of thurls in all breeds to have a definite 
relation to production. Jensen35 also found that 
the width of hips and the width of thurls were 
valuable indications of milk producing ability. 
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first arranged according to butterfat production, 
the one with the largest record being first. They 
were then arranged according to measurements, the 
cow with the largest measurewent beir~ first. The 
breeds are considered separately, and the Jerseys 
in the University of ~issouri herd are also taken 
up separately from those in the Barnesville Cow 
Testing Association. The latter group will be con-
sidered first. 
The cows were divided into four groups, 
(I, II, III, and IV) of twenty-four each when ar-
ranged according to production, and comparison was 
made of the average measurements. The best forty-
eight were compared with the poores~ forty-eight, 
and tte best ten with the poorest ten. A summary 
of these comparisons is given in Table 2 •. 
Groups A, B, C, and D represent the cows 
divided into groups of twenty-four each when arrang-
ed according to measurements. Comparison was Lilade 
of the average measurements and the production of 
butterfat of each group; also of the lergest forty-
eight 'With the smallest forty-eight and the largest 
ten with the smallest ten. 
\ 
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Tables 3 to 12 show some of the arrange-
ment s accord ing to measl . re (~ents. These tables are 
given for the purpose of showing how much or how 
little regularity there is in the correlation of 
measureoents of individu~l cows with their butter-
fat production. A summary of the different group-
ings is given in Table 14. 
Comparisons of measurements were then 
made to determine whether the cows having the larger 
measurements were larger producers beoause of size. 
In making ttese comparisons the aim was to use those 
measurements which governed "size most, as height at 
witters, height at croup, width of hips, and depth 
of chest, and compare to them the measurements that 
seemed to have a definite correlation to produotion. 
These comparisons are given in Tables 17 to 30. 
The number of each class of observations 
Coming in the different groups when arranged accord-
ing to production is given in Table 15. The ob-
servations on the individual cows were arranged 
Similar to the measurements. The average amount of 
butterfat produced by the cows in each class of 
Observations, At Band C is given in Table 16. 
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The relation between the droop of rump 
and the shape of fore udder is given in Tables 31 
and 37. 
Table 13 shows the ranking of the individual 
cows when arranged according to measurements. 
Universi ty of iJissouri Cov.'s. 
Jerseys -- When arranged according to produo-
tion the cows were divided into four groups with 
9, 8, 9 and 9 cows respectively in eaop group. 
Comparison was made of these groups and also of 
the best seventeen with the poorest eighteen. The 
average measure~ents of each group are given in 
Table 33. When arranged according to measurements 
they are divided into four groups A. B. C and D. 
The average measurements am production for these 
groups and also for tte best seventeen and poorest 
eighteen are given in Table 34. 
Holsteins -_ The average measurements of the 
best seven oows are oompared with the measurements 
of the poorest seven i'n Table 36. When arrang'ed 
aCcording to measurements the largest seven and 
their butterfat reoords are oompared with the poorest 
seven and their reoords. 
Table 38. 
These are summarized in 
A 
D 
B 
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FIGUR}~ 1. 
c 
The ~easuring standards consist of two 
brass tubes, A and B, each one oeter long, and 
two parall el rods C and D. The tube A is cal-
ibrated in centimeters and fits snugly in B so 
that it can be raised or lo~ered, but will still 
rest at any height. T1:e rod C is at right an-
gles to A and is fitted with a level to make tte 
standards plumb in measuring. 
. When taking other than heiGht measure-
ments the tube B is removed and the rod D is 
used parallel to C. At the end of D is a tee 
wl:icr. fits as closely as possible to the tube A 
but so that it can be moved up or down. 
FIGUF.E 2. 
This figure represents the 81 iding rvle 
used in measuring the depth of milk veins. The 
piece B is placed against t1:e abdomen of the cow 
and the pieee A is shifted until it just touc~es 
the vein. Tl:e depth is read from the scale on B. 
-25-
FIGURE Z. 
These calipers were used to measure the 
width of milk veins. The ends are ~ade wide 
to Give ~ore surface against tte vein. By us-
ing a rule the width was measured as tte dis-
tance between the two flat surfaces. 
FIGL~~ 4. 
One of the plugs used in oeasuring the 
dia~eter of milk wells. A number of these 
plugs were used, varyine in size from .5 cm.to 2.0 C CI 
in diameter. 
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The following data was colleoted for each 
animal: 
A. Age at time of measuring. 
B. Number of days since bred. 
C. Estimated weight. 
1. The height at withers was taken with the 
standards at the highest pOint. 
2. The height at oroup was taken with the stand-
ards at a point midway between tee hook bones. 
~. The depth of chest was taken with the parallel 
standards just behind the elbow joints. 
4. The depth of barrel was taken with the parallel 
standards at the point of greatest ciroumference. 
5. The depth of barrel at the udder was taken at 
the point where the fore udder- is attached to 
the abdomen. This is referred to as depth at 
udder. 
6. The width of chest was taken at the point of 
the smallest width just behind the shoulders. 
7. The width of barrel ·was taken with the paral-
lel standards at the widest pOint. 
8. The width of hips was taken with the parallel _ 
standards from the outside of the hip bones. 
9. The width of thur1s was taken with the paral-
lel standards from the outside of the thur1 bones. 
15 
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10. The circumference of chest was taken with 
the tape just behind the elbow joints. 
11. The circumference of barrel was taken with 
the tape at the point of the greatest girth. 
12. The circumference of barrel at udder was taken 
with the tape at the point where the fore 
udder is attached to the abdomen and just in 
front of the hip bones. This is referred to 
as circu~ference at udder. 
13. The length of back was taken with the tape 
from the vertebra at the center of the junc-
tion of the shoulder blades to a point where 
a line petween the hip bones intersects the 
back line. 
14. 
and 16. 
Length of rump was taken with the parallel 
standards from the center of the hip bone to 
the end of the pin bone. 
The diameter of the veins was determined by 
taking the width with the calipers (Fig. 3) 
and the depth with the sliding rule (Fig. 2) 
and taking the square root of the product of 
these two dimensions. 
17 and 18. The diameter of the wells was taken by the 
use of a set of plugs (Fig. 4). The plugs 
were inserted in the well until the one was 
-28-
found that just fit into the opening. 
OBSERVATIons -- Observations were taken on the 
udder, tortuousness of milk veins and straightness of 
back. The animals examined were divided into three 
classes, A, Band C, with reference to each of these· 
points. 
19. Size of udder. Class A includes .those having 
a large roomy udder; B, a medium large, and 
C a small udder. 
20. Shape of udder. Class A includes those show-
ine an udder that is well balanced and approach-
es a .semicircle in shape; B, represents those 
with a fairly well balanced udder; and 0, those 
showing a decidedly unbalanced or very pendul-
ant udder. 
21. Shape of fore udder. Class A includes those 
wi th a fore udder that carries far forward on 
the abdomen, and is well filled out; B, those 
that lack sufficient development in this res-
pect to be put in Class A; C refresents those 
very lacking in length of udder or that are 
decidedly cut up between the halves. 
22. Quality of udder. Class A includes those 
cows wi th an udder. that is very mellow and 
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that will diminish muoh in size when milked 
out; B inoludes those having a mellow and 
elastio udder; and 0 inoludes those with a 
hard and meaty udder. 
23 and 24. Tortuousness of veins. Class A inoludes 
those having a vein that is very tortuous. 
winding baok and forth on the abdomen; B 
those with a less tortuous vein than Class 
A; 0 those having a straight or nearly straight 
vein from the udder to the milk well. 
25. Straightness of baok. A represents a baok 
that is straight from withers to a line be-
tween the hip bones; B inoludes those having 
a slightly drooping baok; and 0. those with 
a deoided sway baok. 
26. The droop of rump was determined by measuring 
the dif£erenoe in height between the hip bone 
and the pin bone. When the pin bone was the 
highest it is deSignated by the plus sign. 
27 to 30. Reoords of .Produotion. This inoludes the 
amount of m.ilk and butterfat produoed. the 
average per~ent of butterfat and the oost of 
the feed eaten by the oow in one year. 
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Measurements taken of the University of ~issouri 
herd. The following data was collected on thirty-
five Jerseys and fourteen Holsteins. 
~rumber of oow 
A. Age at time of measurements. 
B. Weight. 
1. Height at withers. 
2. Height at croup. 
S. Height at hip points taken at the point 
which all other measurewent.s are taken, 
is the top inner angle of the haunch. 
4. Depth of chest. 
5. Width of hips. 
from 
which 
6. Width of loin is taken at a spot located about 
four inches in front of the hips and straight 
across. 
7. Length from pole to point of muzzle is taken 
from the top of pole to the lowest line on 
muzzle. 
S. Width of forehead is taken at a spot about two 
inches above the eye of the anilnal. 
9. Circumference of muzzle is taken at the widest 
part of muzzle. 
10. Length of back. 
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11. Length of rump. 
12. From point of hips to last rib is taken from a 
fixed point on the hips to the rib following 
a line parallel to the loin. 
13. Circumference of chest. 
14. Circumference of barrel. 
15. Smallest circumference of shin bone of fore 1 ego 
16. Smallest circumference of shin bone of hing leg. 
17. l.1i1k record for one year. 
18. Percent of butterfat. 
19. Best butterfat record for one year. 
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DISCUSSIon OF DATA. 
A summary of the measurements and production 
of animals by groups is given in Tables 14, 33, 34, 2, 
and 36 of the Appendix. Elates showine the relation 
between the measurements and production of individual 
cows accompanies the discussion of each pOint. 
Weight -- An examination of the data shows that, 
as a general rule, the largest producing cows are the 
heaviest. The weights given for Jerseys in the Bar-
nesville Cow Test Association are estimated and altho 
they :11ay be inaccurate for individual animals, the 
tendency is to show a ' true proportion when a number of 
weights are averaged. The following summary shows 
the weights for the different groups: 
Group I 
Jerseys; 890 
II 
861 
III 
863 
IV 
840 
Best .eoorest 
Half Half 
875 851 
Herd of the University of missouri. 
Jerseys 
Holsteins 
887 898 880 887 890 
1245 
883 
1219 
These figures show that weight does not ha~e 
any definite relation to production and the group of 
highest producers is not always composed of the heaviest 
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animals. It is noted that with the University of 
~issouri Jerseys the average weight of the best 
and poorest groups is tbe same; Group II is the heav-
. 
iest, and Group III is the lightest. In every com-
parison the best half is larger than the poorest 
half, although the difference is small. Among the 
first Jerseys measured the best 10 .had an average 
v:eight of 917 pounds as compared wi th 805 . pounds f"or 
the poorest 10. 
The following summary shows the butterfat 
produotion of the different groups when arranged 
according to weight. 
Group 
Weight 
A 
976 
BCD 
881 837 761 
Record B.F. 301 201 255 272 
Heaviest Lightest 
Half Half 
928 799 
301 263 
Cows in the University of Uissouri Herd. 
Jerseys 
Weight 1035 904 848 765 
Record B.F. 420 420 356 381 
Weight 
Reoord B.F. 
Holsteins. 
964 
420 
1305 
509 
807 
373 
1156 
461 
The heaviest group in every case has the 
largest average produotion, when the heaviest half is 
• 
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oompared with the lightest half. Groups A. and B 
in both oases have the same produotion, and Group 
C produoed less than Group D. From Table 14 in 
the Appendix it will be noted that the differenoe 
between the heaviest 10 and the lightest 10 is muoh 
more striking, as the heaviest group produoed 98 
pounds of butterfat on the average more than the 
lightest group. 
It can be .seen from these figures that 
weight is of some importanoe, although it has not a 
definite relation to produotion even when the cows 
are grouped together. Of two oows having the same · 
type and oonformation the heavier animal in all pro-
bability would be the larger produoer, although it 
may be said that in the seleotion of oows the scales 
would be a poor oriterion of a oow's value. Some 
of the heaviest animals are poor produoers and some 
below the average in weight are among the best pro-
duoers. 
These oonclusions agree with the results 
of other investigator~, all of whom exoept Dr. Kro-
naoher state that the heaviest animals on the aver-
age are the largest producers. Eowever, Dr. 
Kronaoher worked with a draft and milk breed so that 
his results should not be oocpared with results ob-
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tained from a study of dairy breeds. 
Height -- Height at withers, hips and 
croup show much the same thing so these measurements 
will be taken up together. The average height for 
the different groups are given in the following 
summary; 
Best 
Group I ._ II III IV 48 
Ht. at withers 122.2 119.0 121.4 119.7 120.6 
Ht. at croup 122.9 120.7 122.5 120.1 121.8 
The measurements for height at withers, hips 
and croup of the University of missouri cows are sum-
marized in Tables 55 and 56 of the Appendix. The 
best half is higher than the poorest half in every 
group except in height at withers with the Jerseys 
noted above. Group II is the smallest in one case 
and the largest in the other, and when divided into 
groups in this way there seems to be so little rela-
tion between height and production, it is concluded 
that the largest producers do not always have the 
greatest height. The best 10 are about 5 centimeters 
higher on the averagec than the poorest 10. The 
greatest difference is shown with the Holsteins be-
tween the best half and the poorest half, although 
l'oorest 
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this may be due to the few animals that were 
measured. 
The production by groups when arranged 
according to measurements are summarized as follows. 
Lare;est smallest 
Group A B ' .C D 48 48 
Ht. at withers 125.6 122.0 119.4 115.9 123.7 117.6 
Record B. F. 314 257 301 257 286 279 
Ht. at croup 126.5 122.5 120.0 116.6 124.5 118.8 
Record B. F • . 311 281 276 261 296 268 
Height at croup seems, to have a be t ter de-
fined relation to production than height at withers 
and hips, as the production decreases constantly with 
decreasing height. There is no relation between the 
height at withers and height at 'croup so that it can-
not be said that a cow should be the higher at eithe.!' 
of these points. 
An examination of the height measurements 
shows that the largest half has, in every instance, 
greater average production than the smallest half. 
This is especially noted with the Holsteins. When 
divided into smaller groups this relation does not 
hold true, although Group A has the largest average 
production. The highest ten produced an average of 
96 pounds more than the lowest ten. 
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These figures show that there is considerable dif-
ference in height between the maximum producers and 
low producers, but when a larger number of cows are 
averaged the difference is less striking. If one 
is looking for maximum production it would be well 
to look for an animal high at these points, but 
among average producers height should not be taken 
into consideration in choosing between two animals. 
It may be said that height is of importance only so 
far as it indicates greater development of body in 
general. 
These conclusions agree in part with the 
results reached by other men, most of whom attach 
more importance to height than this investigation 
shows to be true. 
Depth and Width of Chest -- ~easurements 
on the ,depth and width of chest when the cows are 
arranged according to production are given in the 
following summary. 
Group I 
Dp. of chest 67.2 
Wd. of chest 34.5 
II 
65.5 
33.6 
III 
66.3 
32.7 
Best .Poorest 
IV Half Half 
64.8 66.4 66.0 
31.9 34.1 32.4 
The best half is larger than the poorest 
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half, but when arranged in smaller groups, Group 
III is larger than Group II. With the University 
of ~issouri Jerseys Group III is the largest of any, 
but the best half is larger than the poorest half, 
as shown in Table 33. When the cows are arranged 
according to measurements the production for the 
different groups is as follows: 
Largest Smallest 
Group ABC D 48 48 
Depth 69.6 66.7 65.1 62.5 68.2 63.8 
Record B.F. 306 282 280 257 294 264 
Width 37.0 34.3 33.2 31.1 35.6 32.1 
Record B.F. 302 272 286 264 285 275 
Depth of chest shows positive results as 
the largest group has the greatest average produc-
tion, and with each group of less depth the amount 
of butterfat decreases. The largest half has an 
average production of 30 pounds of butterfat more 
than the smallest half, and the largest 10 produced 
85 pounds on the average 'more than the smallest 10. 
The same is true only in part with width 
of chest. The butterfat production of the largest 
10 is less than the production of the largest 10 of 
any other measurement of those taken. The largest 
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half produced 10 pounds of butterfat more than the 
smallest half. When arranged in Groups, A, B, C 
and D there is little relation as Group C produced 
more than Group B. 
Depth of chest in the herd of the Univer-
sity of ~issouri herd shows similar results when 
the largest half is compared with the poorest half. 
Depth seems to be of decidedly more im-
portance than width in choosing the best cows. This 
agrees with the conclusions of other investigators 
and is also in accord with the common belief in 
regard to chest measurements. 
Circumference of Chest -- This measurement 
tends to combine the width ~nd depth of chest by ex-
pressing them as one, and the conclusions drawn from 
a study of -this measurement are practically the same 
as from a study of the width and depth of chest. When 
the cows are arranged according to production the av-
erage of the groups is as follows: 
Group 
Circumference 
I 
173.5 
II 
170.0 
III 
171.2 
IV 
168.1 
Best 
48 
171.8 
Poorest 
48 
169.7 
As with depth of chest Group II is smaller 
than Group III. The best 48 are an average of 2.1 
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centimeters larger than the -poorest 48 and the best 
10 have a larger circumference by 6.7 centimeters 
than the poorest 10. When arranged according to 
measurements the production for the different groups 
is summarized as follows: 
Largest Suallest 
Group A B C D 48 48 
Circumference 179.4 172.9 168.7 162.0 176.2 l65.~ 
Record B. F. ~12 268 280 259 292 270 
The largest 48 have an average production 
of 22 pounds more than the smallest 48, but the dif-
ference is much greater when Group A is compared with 
Group D. The best 10 produced on the average 122 
pounds more than the poorest 10. 
The difference in production between groups 
of cows when arranged to circumference of chest is 
too little to attach much importance, except when 
cows with extremely large or small measurements are 
compared. Dr. Attinger found that size of chest 
was an indication of the size of heart and lungs in 
steers, and it is probable that this is true of 
dairy cattle. Other investigators have found that 
large production was associated with a large chest, 
but from this investigation it is concluded that size 
-41- . 
of chest is of importance only as it goes with a 
larger animal. 
Width, Depth and Circumference of Barrel --
The width, depth and circumference of barrel will be 
considered together because they all represent size 
of barrel at the same point. The following table 
shows the measurements by groups when the cows are 
arranged according to production. 
Group 
Depth 
Width 
I 
68.:3 
66.5 
II 
67.1 
66.5 
III 
66.9 
65.0 
IV 
66.2 
63.5 
Best Poorest 
48 48· 
67.7 66.6· 
66.5 64.2 
Circumference 218.2 216.7 214.5 210.6 217.5· 214.6 
The highest producing animals have the 
largest barrels as shown by all of these measurements. 
The differenc~ in size of barrel between the best 10 
and the poorest 10 animals is still greater as shown 
in Table ~ of the Appendix. The proportion of 
width of barrel to width of hips, and height at 
~Tithers shows that the barrel should -De \'lide in pro-
portion to these measurements. (Tables 29 and 30) 
The production of the cows when brouped according to 
these meas~rements also shows the importance of size 
of barrel. 
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Largest Smallest 
Group A B C D 48 46 
Depth 71.2 67.9 66.2 63.4 69.6 64.8 
Record B. F. 310 277 279 257 293 268 
Width 71.2 66.5 63.3 59.8 68.9 61.6 
Record B. F. 319 292 260 254 306 257 
Circumference 226.5 218.3 212.5 202.9 222.5 207.7 
Record B. F. 319 279 272 255 299 264 
These figures show that the animals having 
the largest barrels as shown by these measurements 
are the highest producers on the average. Width 
of barrel is of more importance than depth. Taking 
the average of the measurements together, the aver-
age production in the different groups has a direot 
relation to the measurements and this is also true of 
the measurements taken separately, except Groups B 
and C in depth of barrel. The 10 cows having the 
greatest circumference of barrel produced an average 
of 150 pounds of butterfat more than the 10 of 
smallest circumference. 
The measureffients taken of the herd of the 
Universi ty of ~.:l.issouri bear out these resul ts, the 
highest producers on the average havinG larger barrels 
-42-
than the lowest producers, and when arranDed ac-
cording to measurements a greater average produc-
tion is found among those animals showing the 
greatest size of barrel. 
These conclusions agree with what other 
men have found out from their investigations, that 
a cow in order to be a high producer liJUSt have a 
large, roomy barrel. 
Depth and Circumference of Barrel at 
Udder -- The size of the rear part of the barrel 
as measured by the depth and circumference of 
barrel at the point where the udder is attached to 
the abdomen, shows a greater relation to production, 
according to the measurements given, than does any 
other point of conformation on which data was 001-
1ected. The average measurement for the different 
groups is as follows: 
Best Poorest 
Group I II III IV 48 48 
Depth 62.8 61.6 60.4 60.0 62.2 60.2 
Circumference 193.1 187.4 186.4 181.2 190.2 183.8 
The meas·urement s of these groups bear a 
direct relation to production. The group having 
the greatest production is composed of cows with 
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largest average depth and circumference of barrel 
at this point, and with each succeeding group of 
lower production the measurements are, on the aver-
age, smaller. The production of the groups when 
arranged according to measurements is as follows: 
Largest SClallest 
Group A B C D 48 48 
Depth 67.0 62.0 59.9 56.2 64.5 58.1 · 
Record B. F. 308 274 296 252 287 274 
Circumference 200.0 189.2 183.6 175.2 194.6 179.4 
Record B. F. 324 288 258 250 307 255 
The 48 cows with the largest circumference 
at udder have an average production of 52 pounds of 
butterfat more ttan the 48 of smallest circumference. 
This difference is greater than with any of the other 
measurements taken, so it is concluded that circum-
ference of barrel at udder shows a greater relation 
to production than does any other single measurement 
taken in this investigation. Depth at udder seems 
to be of most importance when the cows are grouped 
according to production. 
Tables 1 7 to 20 and 25 to 28 of the Ap-
pcnd1x show proportions between these measurements 
and other body measurements, showing that great 
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depth and circumference of barrel at this point 
in proportion to the size of the animal is a valu-
able indication of milk producing ability. 
The importance of these measurements as 
shown by these comparisons. is explained by the fact 
that many animals have large capacity at tte middle 
point of barrel. but do not carry this capacity far 
enough toward the hips to give them the greatest 
total size of barrel. Ani~als that show large 
measurements in this region are seldom lacking in 
capacity to consume large quantities of feed. 
So far as is known. no other investigators 
have correlated these measurements with production. 
From the Jerseys measured in this work it is con-
cluded that the size of barrel in that portion to. 
the rear of the point of greatest circumference 
bears a gre~ter relation to production than do any 
other body measurements. 
Length of ~ and Rump -- A study of 
the leneth of back and rump indicates that length 
does not indicate a high producer with any degree 
of certainty. The following table gives the av-
erages of these measurements. 
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Best Poorest 
Group I II III IV 48 48 
Back 86.8 85.5 85.5 85.8 86.2 85.6 
Rump 47.4 46.4 47.0 45.9 46.9 46.4 
There is such 1 it tIe difference between 
the average measurements of the above groups that 
it is concluded that long backs and long rumps are 
about equally common among high and low producers. 
When grouped according to measureulents the average 
production by groups is as follows: 
Largest Smallest 
Group A B C D 48 48 
Baok 90.9 86.7 84.6 81.6 88.8 8Z.l 
Record B. F. 29:3 288 270 271 290 270 
Rump 49.1 47.3 46.1 44.3 48.2 45.2 
Record B. F. 310 270 288 257 287 272 
Extreme length of rump as shown in Group A 
is indicative of high produotion. The °10 cows with 
the longest rumps have an average production of 101 
pounds of butterfat more than the 10 with the short-
est rumps. The largest 48 animals have a slightly 
larger Jroduotion than the smallest 48, but this 
differenoe is probably due to the size of animals 
in each group. Tables 23 and 24 show that there is 
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no relation between the proportions of length of 
rump to width of hips, or width of thurls and pro-
duction. 
The measurements in the University of 
Missouri herd show that length of back and rump 
do not have any relation to production among the 
animals - meas~red. 
These results do not agree with what other 
men have concluded from their work. Jensen, and 
McNatt and i.lcKellip concluded tr.:.at length of both 
back and rump were indications of large production 
but a study of these figures indicate that with -the 
Jersey breed these measurements taken alone are not 
to be considered in the seleotion of individual 
anir..Jals. They are of value, however, in that they 
indicate size, and to that extent may be relied upon 
in the choosing between two anin:als. 
Width of Hips and Thurls -- These two 
measurements will be considered together because 
they appear to have a decided relation to each other. 
The following table gives the measurements for the 
different groups. 
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Group 
Hips 
Thurls 
I 
49.0 
41.4 
II 
47.7 
40.0 
-47. · 
III 
48.5 
41.3 
IV 
47.4 
40.7 
Best Poorest 
48 48 
48.8 47.9 
40.7 41.0 
The best 48 are wider at the hips but 
slightly narrower at the thurls than the poorest 
48. The proportion of width of hip~ to width of 
thurls as given in Table 21 shows that the best 
cows have wide hips in proportion to width of 
thur1s and the ratio between these measurements when 
grouped together has a direct relation to produc-
tion. Vfuen the cows are arranged according to 
measurements the production by groups is as follows: 
Group 
Hips 
A 
51.4 
B 
48.8 
Record B. F.320 ·284 
Thur1s 43.4 41.3 
Record B.F. 299 287 
C 
47.5 
268 
40.4 
258 
D Largest Smallest 
45.7 50.1 46.6 
256 302 
38.4 42.3 
272 293 
260 
39.4 
266 
\ Width of hips is of more importance · t~an 
wid th of thur1s as shown by these figures. The 
difference is more .striking when the largest 10 1s 
compared wi th the s;ma.llest 10 as given in Table 14. 
With the exception of Groups C and D in width of 
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thurls the production is less with each group of 
less width. 
With the cows in the herd of the University 
of iJissouri these results are borne out in part as 
to width of hips with the Jerseys, but the best 
Holsteins have slightly the narrowest hips on the 
average. When arranged acoording to measurements 
the cows with widest hips have the greatest produo-
tion with the Holsteins, but not with the Jerseys. 
Taken as a whole these measurements give negative 
results. 
Little importance should be given to 
either width of hips or width of thurls, especial-
ly wi th the Jersey breed, as shown by th:is investi-
gation, but when these two points are taken togeth-
er cows should be selected that have the widest 
hips in proportion to width of thurls. 
These results do not agree on the whole 
with the conclusions of other men, all of whom at-
tach a greater importance to these measurements. 
Both groups of Jerseys me ~sured show positive re-
suI ts when the best half is compared wi th the poor-
est half, but when smaller groups are considered it 
shows that width of hips and width of thurls should 
be given little attention. 
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Diameter of i.1ilk Veins -- The measure-
ments on the diameter of milk veins are subjeot to 
error beoause of the diffioulty in measuring them 
acourately for each cow and also beoause the size 
of vein decreases with advanced 1aotation. How-
ever, errors due to inaoouracy in measuring individ-
ual oows will be oounterbalanoed when the measure-
ments of a number of animals are averaged together. 
The following table shows the average diameter in 
oentimeters when the oows are arranged aooording 
to produotion. 
Group I 
Right Vein 1.61 
Left Vein 1.63 
II 
1.51 
1.55 
III 
1.41 
1.45 
IV 
1.48 
1.43 
Best Poorest 
48 48 
1.56 1.44 
1.58 1.44 
The diameter bears a direct ratio to pro-
duotion with every group except in Group IV with 
the right vein. The best 48 cows have ·larger veins 
than the poorest 48 and the best 10 have veins 37 
percent in diameter larger than the poorest 10. The 
produotion by groups when arranged according to 
measurements is as follows. 
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Largest Sll,allest 
Group A B C D 48 48 
Right Vein 1.88 1.60 1.37 1.16 1.73 1.27 
Record JiJ.F. 297 299 296 241 298 267 
Left Vein 1.84 1.60 1.43 1.18 1.72 1.30 
Record B.F. 306 289 297 237 297 267 
The 48 wi th la.rgest veins have a larger 
average produotionthan the 48 with the smallest veins. 
This is still more noticeable when it is noted that 
the 10 cows with largest veins produced on the av-
erage 72 pounds of butterfat more than the 10 with 
sQallest veins. A study of Groups A, B, C and D 
shows that the greatest production does not always 
go with the largest veins, although the sroup com-
posed of cows wi th the .smallest veins has much the 
lowest production of any. 
The two veins seem to be of equal import-
ance and while they differ in size for individual 
animals, when averaged together for the total num-
ber the diameter is approximately the same. This 
is contrary to the conclusions of Jensen, and Mc-
Natt and Mc~ellip, who state that large producers 
have the right vein the largest. other investiga-
tors have found that the diameter of milk veins is 
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of importance in the selection of dairy cattle. 
According to the measurements taken, large veins 
are associated with high production, and cows 
with small veins as a general rule are inferior 
producers. 
Milk Wells -- The measurements on the 
diameter of milk wells as given in the following 
table shows that large wells are most common among 
~he highest producers, and this is more tnue of 
the right well than of the left. 
Group I 
Right Well 1.12 
Left ~el1 1.13 
II 
1.12 
1.07 
III 
1.09 
1.03 
Best 
IV 48 
0.98 1.12 
0.96 1.10 
.t>oorest 
48 
1.0:3 
1.00 
The average size of well as shown" here 
is smaller with each succeeding group of lower 
producing anirrlals. Groups I and II with the 
right well have the same average diameter. The 
best 10 cows have larger wells on the age rage by 
22 percent than do the poorest 10. When the cows 
are arranged according to measurelnents the average 
production for the different groups is as follows. 
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Largest Smallest 
Group A B C D 48 48 
Right Well 1.32 1.14 0.96 0.84 1.24 0.89 
Record B. F. 311 280 292 247 296 269 
Left Well 1.32 1.10 0.96 0.84 1.21 . 0.90 
Record B.F. Z32 275 273 253 303 263 
Several of the cows measured had more than 
one well on each side and from the original data 
Table I, it will be noted that most of these cows 
were high producers. The 10 co~s with t t e largest 
wells have an average production of 106 pounds of 
butterfat more than the 10 with smallest wells. 
The production of Group D is much below the average 
of the other croups which indicates that cows with 
s~all wells are to be avoided in choosing dairy ani-
mals. The 48 cows with largest wells produced 34 
pounds more on the average, than the 48 with scnall-
est milk wells. These figures show that large 
lliilk wells are valuable guides in choosing the best 
dairy animals. 
An examination of Table I of the Appendix 
shows no relation between the size of milk veins 
and milk wells of individual cows, but this way be 
due in part to different stages of lactation. 
This is in accordance with the results of Jensen's 
study. When judging cows that are far advanced in 
the lactation period the milk wells should be given 
most attention, but with cows that have recently 
freshened most attention should be directed to the 
milk veins. 
Ordinarily cows with large wells or num-
erous v:ells will prove to be high producers and 
small well s are indicative of inferior animals 
from this standpoint. This is in accord with the 
COCialon belief and agrees with the conclusions of 
other wen • 
. 
Capacitz -- Capacity of barrel is calcul-
ated from the f~ur dimensions, length of back, 
depth at udder, width of barrel, and width of chest. 
It is assumed that the barrel arproaches a oylinder 
in shape. Depth at udder is used because the depth 
of barrel at this point varies most with the dif-
ferent cows. The average between the width of 
barrel and width of chest is taken to represent the 
average width. From this measurement, and depth 
at udder, the diameter of the cylinder is calculated 
and capacity is figured from this diameter and leng-
th of back. Capacity is expressed in liters. 
Liters 
140 
to 
160 
160 
to 
180 
180 
to 
200 
200 
to 
220 
220 
to 
240 
240 
to 
260 
260 
to 
280 
280 
to 
300 
300 
to 
320 
100 
to 
150 
'* 
150 
to 
200 
.,. 
* 
* 
41-
'* 
,,~ 
-:~ 
<I. 
* 
CAPACITY 
Pounds of Butterfat 
200 
to 
250 
* 
* 
* 
* 
*' 
.,. 
* 
* '* 
.,.. 
* 
.,. 
* 
* 
.,. 
*' 
* 
ott-
* 
* 
250 
to 
300 
... ~ 
-!!-
* 
* 
* 
~~ 
'* * .,. 
.,1-
* 
.,. 
* 
'"' 
oJ:-
** 
of}'" 
* '* 
~. 
** 
"' . .,. 
'* .". 
* 
300 
to 
350 
* 
* 
* 
",. 
* 
* 
.,1-
* 
4:-
* 
~~ 
.,.. 
* 
.,. 
,,:-
*' 
* 
*' 
* 
* 
off-
~:-
* 
* 
oft. 
350 
to 
400 
.,. 
.,1-
.,. 
* 
Above 
400 
.,~ 
* 
--
.,. 
---
*' * 
6 ____ 
'* 
* 
-54-
The average capacity when grouped ac-
cording to production is given in the following 
table. 
Best :Poorest 
Group I II III IV 48 48 
Capacity 218 207 200 197 213 199 
It is evident from these figures that 
capacity when calculated in this way has more re-
lation to production than size as expressed by 
weight or heieht. The best 48 have an average 
capacity of 14 liters more than the poorest 48; 
the best 10 an average of 36 liters more than tLe 
poorest 10 and the capacity by groups is less with 
each succeeding group of lower production. 
Vlhen arranged according to capacity the 
production by groups is as follows: 
. Group A 
Capacity 260 
Record B.F. 303 
B 
208 
283 
C 
196 
284 
Largest Smallest 
D 48 48 
176 228 186 
260 293 267 
The 48 with greatest capacity produced an 
average of 26 pounds ffiore than the smaller 48 and 
the largest 10 an average oflOI pounds more than 
the smallest 10. Table 10 of the Appendix shows 
the arrangement of the individual cows according 
to capacity. 
-55-
Tbese figures show that weight and cap-
acity are not exactly related as claimed by some 
investigators. As a general rule, capacity alone 
is a valuable indication of milk produci~ ability. 
The best cows measured have the greatest capacity 
and those lacking in thie respect seldom prove to 
be high producers. 
Droop of Rump -- t~en cows are judged in 
the show ring it is seldom that an animal with a droop-
,1ng rump attraots the eye of the judge. However, 
this prejudice against animals that do not carry 
out with a level rump is not warranted ~hen their 
production is taken into acoount. The following 
summary show s the average droop when the cows are 
arranged according to production. 
Best Poorest 
Group I II III IV 48 48 
Droop of rump 4.0 4.3 3.5 3.6 4.1 3.5 
The best 48 show greater droop of rump than 
the poorest 48 and when divided into smaller groups 
there appears to be no rela ti on •. 
~hen arranged according to droop of rump 
the production by groups is as follows. 
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Group A B C D Smallest Largest 
48 48 
Droop of rump 0.7 3.0 4.6 6.8 1.8 5.8 
Record B. F. 274 290 281 283 282 282 
Group A which is composed of cows with the 
most level rumps are the lowest producers of any and 
there is no difference between the production when 
the 48 Vii th the smallest droop is compared wi th the 
48 of greatest droop. It is concluded that cows 
with a level rump have this at the sacrifice of 
production, but further than this a droopine rump 
should not be discriminated against in the selection 
of cows for their milk producing ability. 
Measurements in the Herd of the University of 
Missouri • 
• 
Part of these measurements have been con-
sidered along with the discussion of the other 
data, and the remainder will be considered at this 
time. Tables 3~, 34 and 36 of the Appendix in-
clude a summary of these. 
Width of Loin -- It is generally believed 
that a wide loin is associated with l:igh production 
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but with the Holsteins and Jerseys measured this 
point does not seem to be of great importance. 
Dr. Attinger states that cows with the 
widest backs are the largest producers, but it is 
not known how his measurements were taken. The 
conclusions here are contrary to the common belief 
aoong dairYffien, but agrees with the work of Dr. 
Kronacher and Jensen. 
Length and Width of Head -- A short, 
narrow head is most common among the best Holsteins 
as shown by this investigation. With the Jerseys 
the opposite is true and those cows with a long, 
broad head are the largest producers. However, 
the difficulty in taking any measurements on the 
head does not justify attaching much importance to 
these conclusions. 
Circumference of Muzzle A large muzzle 
seems to be a valuable indication of production with 
both the Jerseys and Holsteins. 'IVhen the cows are 
divided into groups there is a constant relation 
between the production and circumference of muzzle. 
The difference in this point of conformation is 
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more notioeable, with the cows measured, than with 
any other point reoorded. These conclusions agree 
wit~ the work of other men, and is the generally 
acoepted belief. 
Hunger Hollow -- The "hunger hollow'! as 
measured by the distanoe from hip point to last 
rib seems to be of some importance with the Hol-
steins but of little or no value in choosing the 
best cows among the Jerseys. This is in aocord 
with the conolusions of Jensen, and MoNatt and 
l'll.oKell ip. 
Ciroumferenoe of Shin Bones -- ~nen the 
best half is oompared with the poorest half, the 
ciroumference of shin bones of both fore and hind 
leg seem to have a relation to produotion, the 
highest producing animals having the largest shin 
bone. However, with the Jerseys wher. arranged in 
smaller groups this point appears to have no re-
lation to production. 
OBSERVATIONS. 
The number of each class of observations 
coming in the different groups is given in Table 15 
of the Appendix. 
of each class. 
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Table 16 shows the production 
Tortuousness of dilk Veins -- Aooording 
to tte observations taken those cows with the most 
tortuous milk veins are the largest producers on 
the average. The contrary is especially true, 
that cows with straight or nearly straight veins 
are low producers. Class A produced on the aver-
age 65 pounds of butterfat more than Class C. 
This agrees with tte conclusions of Jensen that 
tortuousness of veins is of great importance in 
choOSing tt...e highest producing cows. 
Size of Udder -- The cows witt large, 
roomy udders on the average, are tte highest pro-
ducers} and cows wi th small udders as shown by Class 
C are very inferior producers. This agrees with 
the investigations of other men and is the general-
ly accepted opinion. 
Quality of Udder -- The highest producing 
cows show on the average, muoh finer quality of 
udder than do the lower producers. Hard, meaty 
udders seem to be indicative of low produoing ability. 
Class A produced on the average 35 pounds more than 
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Class C. Some individual cows that are high 
producers have very mellow udders and this is the 
only point in their conformation according to this 
investigation. that accounts for their large pro-
duction. 
These conclusions on quality of udder agree 
with what other investigators have found out in 
their work, and is the common belief among dairymen~ 
Shape of Udder -- Cows havinb' udders that 
approach i , a semicircle in shape and 'are well filled 
out in all quarters. are on the average, larger pro-
ducing animals than those with very pendulant or 
poorly shaped udders. Class A produced an "average 
of 47 pounds of butterfat more than Class C and 19 
poundss more than Class B. This agrees with the 
work of the Vermont Experiment Station. High pro-
ducers ordinarily have fairly well shaped udders, 
but with medium and low producing animals there is 
little difference in this point of conformation. 
Shape of Fore Udder -- Some score cards 
give a large relative value to shape of fore udder, 
and with some breeds and especially families within 
a breed, individual cows show deficiency in this 
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respect. According to the data collected, well 
filled out fore udders are found at a sacrifice 
of production. Class B produced more than Class 
A, but Class C has the lowest average production 
of any. It is concluded that cows to be high 
producers must have a fairly well shaped fore udder; 
that cows with very deficient fore udders are, on 
the average, poor producers, but cows with fore 
udders well filled out are lacking in some other 
important points of udder which limit their pro-
duction. 
straightness Qf Back -- An examination of 
the data shows that but three of the cows measured 
are placed in Class C on straightness of back. 
Class A which is composed of those cows with straight 
backs, has a higher average production than Class B, 
but Class C which is composed of cows with decidedly 
swayed backs has the highest production of any. It 
is concluded that in general, the best cows have 
straight backs, but that those animals whose backs 
are swayed should not be discriminated against for 
this reason. These co nclusions agree wi th tr.e work 
of Dr. Kronacher, and is in acoord with the belief 
prevalent acong practical dairymen. 
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Relation between Angle of Rump and Shape 
of Fore Udder There is a widespread belief among 
dairymen tr~t cows with a very defioient fore udder 
have drooping rumps. The data collected tends to 
bear out this opinj on. Table 31 ShOViS the rem, tion 
between ~hese two points when divided into groups 
and Table 37 shows the arrangement of the individual 
cows to droop of rump with the class of fore udder 
that goes with that animal. A study of this data 
shows that many cows with drooping rumps are prone 
to deficient shape of fore udder although this does 
not hold true with every animal. This fact may be 
of some value in selecting young animals as the 
udder is undeveloped but the droop of rump will in 
all probability remain the same as the animal con-
tinues to develop. However, no great stress should 
be placed here because according to this investiga-
tion, neither of these points bear any relation to 
production. 
Discussion of Individual Cows. 
An examination of Taule 13 which shows 
the ranking of the individual cows to the different 
measurements indicates that a large peroent of the 
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high producing cows do possess the looked for type 
and most of the poorest cows, to all appearances, 
fail to produce by reason of lacking proper dairy 
fonn. Other cows, however, may be either high 
or low producers without showing anything in their 
physical make-up that would classify them as such; 
or, they may be high or low producers because they 
are extra strong in one or a few points of conforma-
tion t~at are indicative of high production. This 
discussion will not include all the cows measured, 
but only those whose producing ability is not easily 
explained. 
Hi&h Producers -- Cow 1/0. 5 ranks 73 in 
capacity and other measurements indicate t~at she 
would be classed among the low producers. In 
quality of udder, however, she is placed in Class A. 
The depth at udder in proportion to depth of barrel 
is above the average of the cows measured, and as 
these two factors are valuable indications of pro-
ducing ability as shown by this investigation, it 
seems evident with this particular cow that her 
high production is due to these two points. 
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Cow No.8 ranks low in capacity and size, 
but has very large wells and a well shaped udder. 
Exoepting these two points, it is diffioult to show 
by any measurements why she ranks in this place. 
No. 9 lacks capacity of barrel and si~e, 
but her mammary system shows superior development 
in shape of udder and tortuousness of milk veins. 
No. 12 ranks low in size and total cap-
acity, but has wide hips and thurls, a large cir-
cumference at udder, and a fairly well developed 
mammary system throughout. 
No. 20 ranks low in capacity, all skeletal 
measurements and shape of udder, but in size and 
tortuousness o~ milk veins and quality of udder she 
is among the best. 
No. 22 is far above the average in pro-
duction, but from this investigation it is impossible 
to advance any reason why she has such a production. 
No. 25 holds her place in production by 
reason of quality of udder, and size and tortuousness 
of milk veins. 
~ Producers -- From the data at hand it 
is impossible to give any reason why lio. 60 should 
not have a production that would class her higher 
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in the list. 
No. 71 has every appearance of a high 
producing cow when her body form is considered, but 
in size and shape of udder and mamcary system in 
general she is decidedly lacking. 
Uo. 74 has the form and type that would 
classify her among the high producers,but she is 
an imported cow and the change of climate may be 
responsible for her low record. 
Cow No. 77 ranks high in capacity and 
body measurements, and size and shape of udder,but is 
lackirg, however, in quality of udder, a factor 
which seems to be of the greatest importance in 
selecting the highest producing co~s. 
No. 79 shows large capacity due to great 
length of body, but beyond this point she shows no 
indications of being a high producer. 
No. 86 shows great total capacity and size, 
but lacks in udder development and circumference of 
barrel at udder. 
Ho. 90 ranks well in mammary development 
an in body measurements. Her low production cannot 
be accounted for unless she did not receive sufficient 
feed. The cost of her feed during the year in 
which the record was made is far below the average 
of the cows measured. 
-66-
CO:ICLUSIOHS. 
1. As a general rule the heaviest animals are the 
largest producers, although it may be said that 
in the selection of cows the scales would be a 
poor criterion of producing ability. 
2. Height is of importance only as it indicates 
greater development of body in general. 
3. A large chest is associated with high production 
in most cases. Depth of chest is of more import~ 
. ance than width. 
4. Size of barrel is one of the best indications of 
high productio.n. This is especially true of 
the rear part of the barrel as shown by depth and 
circumference at udder. 
S. Length of back and rump is of minor importanoe in 
the selection of cows for produotion. 
6. The highest producing cows have the widest hips in 
proportion to width of thurls. ~hen taken sep-
arately little importance should be attached to 
these measurements. 
7. Large and tortuous milk veins are valuable indica-
tions of milk producing ability. 
8. ~ost high producing cows have large milk wells 
or more than one on each side. Cows with very 
small wellS, as a general rule, are inferior 
producers. 
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9. The total capacity of barrel is of great im-
portance in selecting the best cows. 
10. Among the 96 animals measured. there is no rela-
tion between droop of rump and production. As 
a general rule. cows with level rUDps nave this 
at a sacrifice to production. 
11. According to this investigation. width of loin 
has no relation to production. 
l~. The head is a breed characteristic and of little 
importance in choosing the best animals. 
13. A large muzzle appears to be closely related to 
high production. 
14. The best Holsteins seem to have the largest 
"hunger hollow' but with the Jerseys this point 
is of no importance. 
15. Size of s hin bones has little if any relation to 
production. 
16. Size and quality of udder are probably the most 
valuable indications of producing abil1t~. Small 
udders. or hard. meaty udders are especially in-
dicative of low production. 
17. Shape of udder. as a generql rule, is an indication 
of production as it shows capacity of udder. How-
ever, a well filled out fore udder is found at a 
sacrifice to production. 
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18. As a general rule, the best cows have straight 
backs, but cows with swayed backs should not be 
discriminated against for this reason~ 
19. The data collected indicates that there is a 
relation between the angle of rump and the 
development of fore udder. A drooping rump 
and a very deficient fore udder are generally 
found toge.ther. 
20. l.1ost cows can be classified as either high, 
medium, or low milk producers fro~ an examina-
tion of their physical appearance; others cows 
may be high or loT. producers without showing 
anything in their physical make-up that would 
indicate such a production. 
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GElmRAL CONCLUSIONS. 
From a study of what has been set forth 
in this investigation it is concluded that ability 
to produce milk is associated with a certain type 
of animal. No one point of conformation can be 
taken as an index to high production, but most 
cows with large records have a combination of the 
oharacters, that acoording to this work, are most 
olosely related to produotion. 
The points most common to high produoers 
are (1) a great oapacity of barrel, and (2) a 
highly developed mammary system. Cows possessing 
these two points oan be depended upon, as a general 
rule, to meet the requirements at the pail. Other 
body measurements may be of some signifioanoe, but 
to a large extent their importan'ce lies in the fact 
that they indicate greater development in general. 
Other things being equal, the cow wi th the larger 
measurements will have the greater produotion. 
Some minor pOints as a level rump and a 
well shaped fore udder, to which the breeder often 
gives much attention, are seldom found among the 
highest produoers, and the data indicates that these 
points have, in most cases, been perfected to the 
breeders' satisfaotion at a saorifice to production. 
REMARKS. 
In beginning an investigation of this 
kind it is necessary to take measurements and ob-
servations on a large number of animals within a 
breed, and so far as possible. to use cows that 
have made their records under similar conditions 
of feed and environment. It is desirable to meas-
ure cows that have a wide variation in production 
so long as their records are made under fairly 
normal conditions. 
The author suggests that in a continua-
tion of this work, that.measurements be taken of 
animals belonging to the different experiment sta-
tions and agricultural colleges, or of cows in 
cow testing associations ~ithin a community, and 
in this way to compile data on a sufficient number 
of animals to establish a more definite concep-
tion of what constitutes dairy type. 
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Prom. Agr. Sci. Vol. 33, p. 23. 
A comparison of udder conformation and 
milk produotion.18th Annual Report 
of the Ver. Agr. Exp. Sta., p. 419. 
The value of the escutcheon in judging 
dairy cattle. Thesis at Vermont Agr. 
College, Abstract in Ver. Exp. Sta. 
Bul. 110.170. 
1914 Dairy Cattle and ~J.ilk Production. The 
Macmillan Company. 
16. Gay, C. w. 
1915 
17. Peters. J. 
19l3 
18. -Same as 1. 
19. Same as 2. 
20. Same as 9. 
21. Same as 8. 
22. Same as 5. 
23. Same as 8. 
24. Same as 9. 
25. Same as 1. 
26. Same as 2. 
~rinciples and Practice of Live Stock 
Judging. The Macmillan Company. 
Relation between live weight and performance 
in the dairy cow. (Deut. Landw. Tierzucht. 
17) Abstract in Exp. Sta. Record Vol. 29, 
p. 473. 
27. Same as 3. 
28. Same as 8. 
29. Same as 6. 
30. Same as 2. 
31. Same as 9. 
32. Same as 8. 
33. Same as 3. 
34. Same as 9. 
Key !E. Cows Measured 
Herd of L. E. Bailey & Son 
Ref. 1:10. 
10 
11 
34 
46 
51 
62 
67 
70 
76 
26 
7 
44 
48 
50 
55 
Belle 10's Golden Lily 
Forfarshire Show Girl 
~iss Butterscotch 
Oxford's Dandelia 
Fannie's \ielcome Lass 
Oxford's Tessie 
Laura Oxford 
King's Rose Daughter 
Stockwell's Virginia 
Katrina's Little Beauty 
Herd of W. T. Hall 
Bella of Argoyle 
Jean Lavara 
l'atty Ambrose 
Dido's Dolly 
Lad 
61 Letty's King L01s 
64 Sadie 
69 - I.mry 
72 Queen Soprano 
Herd of Allen Bailey & Son 
:Ref. l~o. 
3 Clark 
8 Eva Oxford 
9 Oxford's Darinka 
14 Oxford's Lady B. 
28 Oxford Lad's Lady 
29 Gretta Oxford 
35 Greda Brown 
40 Lucy Oxford B. 
41 Tavery's Eva. 
63 Ethel's !.laiden 
74 Forfarshire's Foxy Daisy 
77 Eva Romp 
1 
6 
15 
19 
20 
25 
27 
36 
38 
Herd of L. J. Taber 
Lady Blythe 
Lady .I31ythe 2d. 
~ilcha of Dunleath 
Herd llo. 142 
Blue Bird 
Lad's Pet Flo 
M.aud 
Pedro 
Pet 
Key to Cows Measured (Continued) 
80 
85 
86 
89 
91 
Flora Forbishire 
Ursina 
Edith of Crestview 
Goldie 
Bertha 
Herd of D. C. Bundy 
4 Sa Lambert King 
5 - Sa Golden 
12 Sa Sheomet 
16 
26 
42 
43 
Jar:e 
Ida 
]'ern 
Rose 
Herd of Bailey & Carpenter 
32 Lamberta 
33 Herd No. 298 
45 
75 
81 
83 
93 
13 
17 
21 
22 
53 
68 
78 
24 
30 
39 Creepy 37 
49 Herd No. 311 54 
65 Spot 56 
66 Susie _ . 73 
__ S8~~E~'~a~r=1~y-=A~n=n~a ________________ ~ 82 
Lady Pedro B. 
Jane Carmon 
Perfect Lady 
mabel 
Bucksom Rose 
Herd of Ross Bailey 
Daisy 
Eminent's Sweet Marie 
Bonnie 
Fancy Nora 
Silver Thiela 
Dana's Susie £ogis 
Dana's ~auline pogis 
Herd of o. o. Dodd 
Devina 
Domo 
Belle Blue Bonnet 
Orma Wilson 
..:J.iss Anna 
Sue Bristow 
Shady Dell Beauty 
Herd of j',larion Aul t 
52 Rose 
84 - Shady Dell Titanic 
79 l'ide 
Key to Cows Measured (Continued) 
87 star Herd of illcCartney ~Howi1er 
90 Kepsie 2 .Pete 
92 .Pet 18 Cherry 
94 \l;'hi tie 57 Tiny 
60 Nelly 
71 Jersey 
Herd of Friend's 
Boardi.!lg Sohool . Herd of Oscar Bailey • 
23 Tiny 31 Do t MCla 11an 
47 Alice 59 Ethel Laurie 
58 - UEland's Fancl .:_~i>--=-- _J_ud; :J 111e r 
Jerseys - University of i.':'issouri. 
Reference Herd Reference: Herd Reference Herd 
lJumber No. .Number Ho ,Number Ho. 
. 
. 
1 1 13 59 / : 25 61 
2 124 J 14 23 26 14 
~ 16 ' 15 11v 27 53 .., 
4 50 J 16 43 28 48 
5 34 17 10 i 29 57 v 
/ 
6 64 18 4 :30 47 
7 27 " 19 61 31 39 
8 21 20 63 :32 62 
9 25 21 65 :33 22 
10 54 , 22 320 34 8 v / 
11 19 '. 23 67 36 13 
12 317 , 24 20 
Key to Cows Measured ( Continued ) 
Holsteins 
Reference Herd Referenoe Herd 
Number Number liumber Number 
1 210 8 206 
2 207 9 215 
3 209 v 10 227 
4 204 11 213 
5 211 12 228 
6 208 13 205 
7 223 14 222 
TABLE 1 
MEASUREMENTS AND OBSERVATIONS ON COWS. 
-
· 
· :Number of oow 1 2 3 · 4 
A Age in months 72 96 108 90 
B Days sinoe bred 94 14 
C Weight(est) 1050 :1150 :960 :975 
1 
· 
Height at withers :127 :129.6 126.26 :130.5 
· 2 Height at oroup :129.25 :130.5 130.00 :132.0 
3 Depth of ohest 71 74.0 71.0 
4 Depth of barrel 74.5 73.6 68.5 
6 Depth at udder 69.0 71.75 63.26 
6 · Width of chest 33.6 40.5 36.75 
· 7 Width of barr~l 69.5 76.75 64.0 
8 Width at hips 51.75 58.5 51.0 
9 Width at thur1s : 44.0 : 45.0 : 42.6 
10 Ciro. of chest :181.0 :188.5 176.6 :180.25 
11 Circ. of barrel :233.5 :241.26 226.0 :217.75 
12 Circ. at udder :209.0 :224.25 195.5 :193.76 
13 Length of baok 90.75 91.5 94.0 
14 Length of rump 60.00 62.00 60.0 
15 Diam. of vein R 1.7 1.45 2.2 
· 
·1.65 
· 16 Diam. of vein L 1.7 1.45 2.2 1.65 
17 Diam. of well R 1.3 1.3 1.6 0.8 
18 Diam. of well L 1.3 1.3 1.6 0.9 
19 Size of udder . A B A B 
20 Shape of udder B B A B 
21 Shape of fore udder . C B B B . 
22 Quality of udder : B B B A 
23 .. Tortuousness of vein: ~ B B A A 
· 24 Tortuousness of vein~ B B A A 
26 Straightness of baok: B" B A · B .. 
· · 26 Droop of rump 5 5 2.25: 9.5 
~ 27 Pounds of milk :8985.0 :8967.0 8376.0 :7863.0 · 
· 
· 28 Pounds of fat 637.12: 422.42 420.67: 411.12: 
- 29 Peroent fat 6.0 . 4.7 5.0 · 6.2 · . 
· · 30 Cost of feed 69.96: 77.40 66.43: 67.17 : 
2. 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont.) 
5 6 7 8 9 10 
A . 108 60 66 78 64 66 . 
B 100 7 
C 850 876 900 . 800 776 860 
1 120.00 125.75 126.00 120.75 119.25 120.00 
2 119.00 126.50 127.50 121.00 122.00 117.00 
3 62.75 67.00 70.60 65.60 63.00 67.00 
4 61.50 69.00 69.50 66.00 65.00 67.00 
6 58.00 61.50 . 60.00 60.00 62.25 62.50 . 
6 33.60 33.00 35.50 33.75 29.76 37.00 
7 67.50 71.00 66.26 60.76 66.26 69.00 
8 49.00 61.50 50.60 60.26 49.75 47.60 
9 41.50 43.25 43.50 40.75 39.60 39.00 
10 166.00 176.60 176.26 171.26 165.00 168.76 
11 205.75 227.25 216.25 211.60 210.76 226.00 
12 178.25 198.75 181.00 189.75 186.60 193.76 
13 82.60 87.75 83.76 87.00 86.26 86.26 
14 49.00 48.26 48.75 47.60 46.~6 44.60 . . 
16 1.46 1.40 1.35 1.40 1.70 1.90 
16 1.45 1.40 1.40 1.40 1.75 2.06 
17 1.10 0.90 0.95 1.60 0.90 1.50 
18 1.10 1.00 0.85 1.50 1.20 1.60 
19 
19 B B B B B A 
20 B B C A A A 
21 C B :a B B A 
22 A B A B IS A 
23 B B B C A A 
24 B B B C A A 
25 B B B B B B 
26 
· 7.60 · +1.60 · +0.60 · 2.60 · 4.00 · 0.00 
· · · · · · 27 :6957.00 :6201.00 :6948.00 :6201.00 :6616.00 :7614.00 
28 407.30 386.00 377.67 369.76 366.26 364.69 
29 · 5.90 · 6.20 : 6.40 · 6.00 · 6.60 · 4.90 
· · · · · 30 · 60.24 · 57.98 · 45.33 · 52.97 · 64.60 · 71.47 . · · · · · · . 
3 
MEASUREME1TTS AND OBSERVATIONS ON COWS (Cont) 
· 
· 11 12 13 14 16 16 
A 72 .66 96 64 204 108 
B 136 160 
C 900 825 850 875 1000 900 . . 
1 123.00 122.00 118.00 119.25 118.00 119.00 
2 122.00 124.00 118.00 122.26 117.00 120.60 
3 66.25 64.60 68.00 64.00 66.00 68.60 
4 71.60 63.60 71.60 64.60 72.75 69.60 
5 66.50 61.00 66.00 60.25 71.00 64.00 
6 35.60 35.50 34.60 36.00 34.00 33.60 
7 64.00 66.60 68.60 62.76 78.25 70.00 
8 47.50 61.00 46.60 49.00 48.00 49.00 
9 40.00 44.00 38.50 39.00 40.00 41.00 
10 173.26 167.60 172.50 166.25 180.25 177.76 
11 221.00 210.76 202.00 208.26 239.00 229.75 
12 188.25 191.25 193.75 184.50 207.50 198.00 
13 87.00 83.00 81.26 84.60 90.25 83.76 
14 46.60 47.60 47.26 47.60 46.00 46.25 
16 1.30 1.40 1.96 1.46 2.20 1.60 
16 1.45 1.60 1.70 1.70 2.16 1.65 . . 
17 1.20 0.90 1.20 1.30 1.20 1.30 
18 1.30 0.96 1.30 1.20 1.60 1.30 
19 A B A B A A 
20 B B A A A B 
21 B B B B B B 
22 
· 
B B A B B A 
· 23 B B B n B B 
24 B B B B B B 
26 B B B A C A 
26 · 3.60 . 7.00 . 3.60 · 4.00 · +1.26 . 4.50 
· 
. . 
· · 
. 
27 :7236.00 :6298.00 :6272.00 :6966.00 :8104.00 :6220.00 
28 357.66 362.44 347.33 346.17 338.00 333.87 
29 4.90 6.70 6.60 · 5.80 · 4.20 6.40 . 
· · 
. 
30 58.45 62.62 60.94 · 62.42 · 68.04 68.68 
· · 
4 
MEASUREllENTS AND OBSERVATIons ON COWS (Cont) 
17 18 19 20 21 22 
A 54 72 60 48 66 50 
B 158 : 45 28 112 
C 775 :1100 975 760 850 760 
1 120.50: 131.00 125.50 118.00 119.50 115.50 
2 122.00: 134.00 124.00 122.00 114.50 122.50 
3 67.00: 72.00 69.75 63.00 69.00 64.50 
4 68.50: 73.00 66.00 65.50 72.00 66.50 
5 60.00: 69.00 59.00 54.00 .. 68.00 59.00 . . 
6 3Z.50: 43.00 33.75 33.00 38.00 33.75 
7 63.50: 71.00 62.00 57.00 58.00 61.50 
8 47.00: 58.00 50.75 45.00 48.25 47.00 
9 41.50: 46.00 41.50 38.25 41.25 40.00 
10 168.75: 191.75 177.75 165.00 179.00 162.50 
11 212.00: 236.00 209.50 . 196.75 209.50 207.00 
12 180.25: 217.25 189.25 180.25 187.00 182.75 
13 89.00: 94.00 89.00 83.00 85.00 85.00 
14 46.00: 51.50 46.50 45.00 49.00 46.00 
15 1.30: xx 0.90 2.10 1.50 1.75 
16 1.35 : 1.80 1.10 2.10 1.50 1.55 
17 0.90: xx 0.80 1.20 0.80 0.80 
18 0.90: 1.10 0.90 0.80 0.95 0.80 
19 B A B B B B 
20 B B B C B B 
21 C C B C B B 
22 A B B A C C 
23 B A C A B A 
24 . B B C A B B . 
25 B . B B B B B . 
26 : 2.00: ; 7.00 . 3.50 . 7.00 . 7.00 5.00 . . . 
2.7 :6696.00:6561.00 :5675.00 :5718.00 :7229.00 :6179.00 
28 z3i.S6i 329.22 329.00 329.00 3GD.79 324.51 
29 5.00: 5.00 5.80 5.80 4.50 5.30 
30 61.59: 66.91 56.54 61.08 62.93 61.59 
xx. Branching vein and 110J'C LJI:Ln UIlI.: -rell. 
5 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
· 
· 23 24 
· 
25 . 26 27 28 
· 
· 
. 
· 
A 72 88 72 66 60 64 
B 30 170 68 180 
· 
· C 875 775 · 860 960 875 776 
· 1 119.50 117.00 120.00 126.00 124.25 116.25 
2 122.50 118.60 119.25 1250.00 122.00 114.50 
3 66.50 64.00 62.50 68.00 66.75 61.00 
4 66.00 67.50 67.60 71.00 66.75 62.50 
6 60.50 60.00 60.00 66.50 60.00 56.25 
6 33.5 · 33.00 33.00 36.00 37.50 32.00 
· 7 68.00 70.75 65.00 67.00 71.75 6~.25 
8 49.50 45.50 47.00 50.00 51.25 42.50 
9 41.00 41.50 38.50 41.50 42.00 37.?5 
10 171.25 165.00 166.25 171.25 175.00 162.60 
11 219.75 221.00 213.25 219.75 221.00 207.50 
12 194.75 188.50 183.50 191.25 191.75 176.75 
13 87.75 85.00 83.76 89.75 86.26 82.50 
·14 46.00 44.50 45.50 47.00 46.50 42.50 
15 1.65 1.45 1.60 1.65 1.35 1.25 
16 1.45 1.45 1.50 1.66 1.60 1.45 
17 xx 1.20 1.10 1.30 0.90 1.10 
18 0.90 1.20 0.90 1.10 0.90 1.00 
19 A · B B · A C B 
· · 20 A B B 
· 
C B B 
· 21 B B . B C · A B 
· · 22 B B A B B B 
23 A B A B C C 
24 B B B B C C 
25 B 
· 
B 
· 
B B B B 
· · 26 . 6.50 
· 
3.00 
· 
2.00 : 7.00 · +0.75 · 2.50 . 
· · · · 27 :6115.00 :6595.00 :6122.00 :6736.00 :6322.00 :6130.00 
28 324.00 322.58 : .318.22 310.56 308.59 307.25 
29 5.30 · 4.90 6.20 · 6.40 6.80 · 6.00 
· · · 30 63.09 · -68.14 60.11 · 57.48 46.82 · 62.38 
· · · 
6 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
29 30 31 32 
· 
33 
· 
34 • 
· · 
. 
A BB 90 117 120 82 72 
B 160 106 
· 
70 30 
· C 87B 8BO . 800 925 :1050 " 860 .. 
· 1 120.00 110.50 116.00 116.00 128.00 120.60 
2 120.50 112.50 116.00 119.00 132.00 120.00 
3 66.50 64.50 67.00 . 6"3.BO 73.50 65.75 
4 67.50 69.00 67.00 70.60 72.76 65.75 
5 68.75 62.00 59.26 65.00 · 69.50 57.00 
· 6 31.75 31.00 36.00 34.50 36.26 33.00 
7 66.50 71.60 68.60 63.00 66.60 68.50 
8 49.50 47.00 47.60 46.00 60.50 48.25 
9 40.60 37.00 40.60 . 37.00 41.60 41.25 . . 
10 170.00 165.00 172.50 176.00 186.25 
· 
172.50 
· 11 217.25 219.75 222.25 216.00 227.76 221.00 
12 187.00 184.50 184.60 193.00 195.50 162.00 
13 87.00 83.00 83.75 80.00 94.75 80.00 
14 45.76 44.50 46.00 45.00 49.76 46.25 
15 1.25 1.15 1.25 1.80 1.86 '1.75 
16 1.15 1.65 1.40 1.80 1.70 1.75 
17 1.06 1.10 1.05i~ XX 
· 1.10 1.20 
· 18 1.10 1.10 " .80 1.00*: 1.20 1.30 
19 B A A A B A 
20 B B C B B : . B 
21 B 
· B B C · C B 
· · 22 B B 
· 
B B A. A 
· 23 B B B A B B 
24 B B B A B B 
26 A B B .1 B C 
26 
· 4.25 · 4.00 · 3.60 . 7.00 · 6.60 · 6.00 
· · · 
. 
· · 27 :6737.00 :4648.00 :6286.00 :6430.00 :6637.00 :6883.00 
28 306.56. 306.10 306.85 306.21 302.96 302.63 
29 : 5.70 · 6.60 · 4.90 6.80 · 6.50 · 6.10 · · · · 30 · 52.03 · 64.:;9 : 61.27 61.20 · 63.20 · 60.26 
· · · · 
i~' ],lorc than one well. 
7 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
· 
· 35 
· 
36 37 38 . 39 
· 
40 
· 
. 
· 
A 126 144 64 96 93 78 
B 160 30 
C 850 950 850 925 900 860 
1 120.25 123.00 122.00 120.00 116.00 119.00 
2 · 123.25 124.00 123.26 122.00 116.00 121.26 
· 3 66.60 67.76 66.00 66.60 63.76 66.00 
4 67.76 68.26 68.00 72.60 62.00 67.00 
6 60~00 64.75 60.26 66.60 62.00 · 60.00 
· 6 32.00 36.76 36.60 33.00 32.00 
· 
30.26 
· 7 68.00 67.00 68.76 69.00 66.26 62.26 
8 46.76 49.00 49.60 47.00 47.76 48.26 
9 39.26 41.60 41.00 42.00 42.60 38.26 
10 170.75 173.26 176.00 170.00 166.26 166.00 
11 226.26 217.26 220.25 223.60 207.00 213.60 
12 188.60 193.00 194.26 192.26 182.00 184.00 
13 89.00 87.76 86.25 94.76 86.00 87.00 
14 46.50 ~ 48.00 48.75 · 46.26 46.25 46.76 
· 15 1.65 1.60 1.86 1.85 1.20 1.86 
16 1.70 1.60 · 2.00 1.66 1.40 1.30 
· 17 1.40 1.30 1.30 1.20 1.00 1.20 
18 1.60 1.30 1.20 1.00 1.20 0.96 
19 B A A A A B 
20 
· 
B B C B A B 
· 21 C C C B C 
· 
B 
· 22 B B 
· 
A 
· 
A B B 
· · 23 C B B · A B B 
· 24 C B B B B B 
26 B B B B C B 
26 · 6.00 . 2.26 · 4.60 · 6.60 · 6.00 · 2.00 
· · · · · · 27 :6243.00 :6408.00 :4967.00 :6096.00 :6940.00 :6499.00 
28 301.96 301.64 301.44 300.00 299.42 297.38 
29 · 4.80 4.70 · 6.10 6.90 · 6.00 · 6.40 
· · · · 30 · 48.91 55.83 · 64.06 66.14 · 61.83 · 48.64 
· · · · 
8 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
· . 
· . 
41 42 43 44 45 
· 
46 • 
A 78 64 78 68 72 60 
B 37 · 81 180 
· C 800 800 825 776 825 850 
1 113.50 111.60 119.00 123.50 117.00 124.50 
2 117.00 116.00 122.00 126.00 119.00 122.00 
3 62.50 61.60 
· 
66.60 64.50 65.00 67.00 
· 4 63.25 65.00 66.25 64.50 65.00 66.60 
5 63.26 60.00 63.00 66.00 69.60 61.60 
6 31.00 33.60 34.50 31.60 31.00 34.75 
7 65.50 68.00 67.60 68.60 60.50 62.76 
8 44.60 47.50 48.50 49.00 46.60 48.00 
9 38.25 40.00 41.00 41.50 38.50 39.25 
10 163.76 168.75 170.76 167.50 170.00 
· 
169.60 
· 11 214.75 216.76 213.26 216.25 204.00 ~ ~16.60 
· 12 188.50 181.00 191.75 184.50 179.60 187.75 
13 86.50 86.25 83.75 82.00 82.60 87.60 
14 46.75 46.60 46.50 47.25 48.00 45.60 
15 1.66 1.25 1.46 1.30 1.40 . 1.36 
16 1.45 1.26 1.60 1.36 1.70 1.66 
17 1.10 XX 1.00 0.90 1.00 1.10 
18 0.86 XX 1.06 1.00 0.90 1.20 
19 A A A C B A 
20 A B A C C B 
21 B B A C C B 
22 B B B A A A 
23 B A B C B B 
24 B A 
· 
B C A B 
· 26 B B B B B A 
26 
· 6.26 . 3.00 · 6.60 . 7.60 . 6.60 · 2.26 
· 
. 
· 
. . 
· 27 :6826.00 :6326.00 :6125.00 :6611.00 :7038.00 :6662.00 
28 297.11 296.20 294.89 294.70 292.71 292.06 
29 · S.10 6.60 4.80 6.30 4.20 · 6.10 
· · 30 
· 
49.96 55.07 60.04 41.17 63.66 
· 56.78 · · 
9 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
. 
. 
47 48 49 50 51 62 
A 108 51 60 54 61 96 
B 58 30 38 170 
C 875 800 950 775 750 900 
1 120.50 119.26 122.00 122.00 121.26 120.00 
2 119.50 120.26 121.00 121.00 125.26 118.50 
3 66.60 66.50 66.00 61.00 64.76 66.75 
4 68.00 66.60 67.25 64.00 64.75 67.00 
6 67.00 60.25 63.00 59.60 55.50 61.25 
6 36.50 36.00 31.60 33.25 36.60 31.00 
7 62.60 68.76 57.00 67.60 58.50 69.50 
8 47.50 46.00 48.50 47.00 47.00 47.26 
9 38.60 40.60 40.60 40.00 40.00 42.00 
10 177.76 167.50 171.50 160.00 169.60 176.60 
11 214.75 216.26 204.50 212.60 206.50 222.25 
12 196.76 184.60 186.25 181.50 183.60 181.60 
13 86.00 79.50 87.75 85.50 85.50 87.00 
14 · . 45.25 46.00 48.00 46.25 44.50 46.50 
· 16 1.50 1.65 1.66 1.30 1.00 1.65 
16 1.65 1.66 1.80 1.40 1.10 1.60 
17 1.00 1.20 0.80 0.96 0.90 1.30 
18 1.00 1.10 0.90 1.00 0.50 1.20 
19 A B B · B C A • 
20 A A B B B B 
21 B A C B B B . .. 
22 B B B B B A 
23 B B B B C B 
24 B B A B C B 
25 B B A B B A 
26 · 3.60 · 3.25 . 1.00 · 5.75 · 1.50 . 2.50 
· · 
. 
· · 
. 
27 :6390.00 :6019.00 :5078.00 :4973.00 :5244.00 :46a7~00 
28 291.23 287.43 286.68 284.12 283.24 283.14 
29 · 4.60 · 4.80 5.60 5.70 · 5.20 6.00 
· · · 30 54.03 · 43.14 59.36 43.98 · 55.82 45.36 
· · 
10 
MEWSURErllENTS A-ml OBSERVATIONS ON COWS (Cont) 
· 
. 
· 
· 
. 
· 63 64 66 
· 
66 57 
· 
58 
· · 
A 48 78 
· 66 90 48 96 
· B 102 10 69 7 78 
C 876 875 850 750 925 925 . . 
1 123.76 122.75 121.00 117.00 123.60 124.50 
2 125.60 118.00 123.25 119.00 131.60 132.00 
3 69.00 65.00 65.50 64.00 67.60 70.00 
4 68.50 67.00 66.60 66.50 67.00 70.00 
6 62.75 58.00 · 60.26 69.60 63.00 65.00 
· 6 34.00 33.50 32.25 34.50 36.50 · 40.50 
· 7 62.76 67.50 66.26 62.00 66.00 66.00 
8 49.50 · . 48.25 49.00 46.00 49.60 62.00 
· 9 40.00 42.60 42.50 39.50 43.00 43.50 
10 172.50 169.75 165.00 168.76 179.00 i82.75 
11 216.00 214.00 214.60 204.50 219.26 219.76 
12 189.00 180.26 184.00 179.00 198.00 197.26 
13 85~50 90.25 90.26 . 83.00 92.76 89.00 . 
14 48.50 46.00 44.60 42.50 48.00 60.00 
15 1.40 1.40 1.25 1.66 1.15 1.76 
16 1.60 1.40 1.46 1.20 1.16 1.96 
17 0.80 0.80 1.00 1.30 0.90 ~~ :( 
18 1.00 0.90 1.00 1.30 0.90 1.10 
19 B B A A C 
· 
B 
· 20 B B · A A C · B . 
· · 
. 
21 B B B B C C 
22 C · A A B B A 
· 23 B B B A B B 
24 A B C B B B 
25 B B A B B B 
26 . 2.25 · 2.00 · 2.26 : 2.00 . 4.76 · 4.00 . 
· · 
. 
· 27 :4746.00 :5713.00 :6620.00 :5324.00 :5006.00 :6979.00 
28 280.63 279.27 277.63 272.17 269.68 269.00 
29 6.90 4.90 
· 
4.90 · 5.70 5.40 4.60 
· · 30 61.54 55.98 · 40.19 · 52.66 64.49 64.60 
· · 
11 
MEASUREI.iENTS AND OBSERVATIOnS ON COWS (Cont) 
. 
· 
. . 
. 
· 
. . 
59 · 60 61 62 63 64 
· 
A 74 60 102 60 62 48 
B 22 35 125 115 980 
C 625 975 950 925 675 700 
1 118.00 123.00 120.00 117.50 122.50 116.75 
2 117.00 125.00 121.75 117.50 122.00 120.50 
3 63.75 70.50 67.50 65.50 69.00 62.00 
4 63.00 72.50 67.50 68.00 68.00 62.50 
5 .54.50 66.50 60.00 61.75 59.75 59.00 
6 30.00 35.00 30.75 34.00 35.25 33.50 
7 61.00 69.50 72.00 72.25 66.50 65.50 
8 45.00 50.50 50.75 45.50 50.00 46.75 
9 41.50 40.50 43.00 39.50 42.00 39.75 
10 166.25 18L50 157.50 171.25 177.00 161.75 
11 2'00.50 226.00 224.25 226.00 224.75 207.00 
12 170.00 213.25 191.75 189.00 189.25 182.75 
13 83.75 89.75 89.00 82.50 84.50 76.25 
14 48.00 48.25 48.50 45.00 47.50 47.25 
15 1.05 1.55 1.45 1.95 1.15 1.45 
16 1.10 1.55 1.30 1.75 1.35 1.50 
17 0.95 0.90 1.00 1.40 1.~0 1.30 
18 0.90 0.90 1.10 1.30 1.00 1.35 
19 A B A A C A 
20 B · B A A B B . 
21 B B : . B A B B 
22 B B B B B B 
23 B B B B B B 
24 B B B A C B 
25 B A B B B ..t:S 
26 . 2.00 
· 
3.00 · 3.00 . 1.00 · +2.00 · 7.50 . 
· · 
. 
· · 27 :4850.00 :5836.00 :5924.00 :5773.00 :5018.00 :5738.00 
28 267.64 266.07 · 265.42 265.14 264.33 263.80 
· 29 5.50 4.60 · 4.60 4.60 · 5.30 · 4.60 
· · · 30 56.31 63.59 · 46.81 58.64 · 46.72 · 37.38 
· · · 
12 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cant) 
· 
. 
· 
. 
66 66 67 
· 
68 69 . 70 
· 
. 
A 60 70 64 62 . 62 60 . 
B 176 104 20 160 32 
C 900 675 900 800 860 960 
1 121.00 124.00 121.00 119.00 127.00 122.00 
2 123.00 125.00 121.60 · 123.00 126.00 121.00 
· 3 66.25 66.00 66.25 63.00 68.76 67.00 
4 66.50 65.00 66.26 · 62.00 .69.00 68.60 
· 6 68.76 53.00 · 69.60 64.00 67.76 69.60 
· 6 34.00 34.00 · : 37.26 34.00 34.60 34.00 
7 60.50 . 68.60 69.60 61.00 67.26 66.00 . 
8 48.76 50.00 . 60.60 46.00 49.60 48.00 
· 9 41.00 43.00 41.60 37.60 42.50 41.26 
10 173.76 174.25 177.'16 160.00 174.26 176.00 
11 212.00 202.00 221.00 194.26 220.26 222.26 
12 194.26 1'16.00 186.00 171.26 181.60 18'1.60 
13 83.00 81.26 80.00 81.26 86.25 83.'16 
14 48.00 47.26 46.60 · 46.50 49.00 46.26 
· 16 1.95 1.45 1.30 1.05 1.10 1.66 
16 1.80 1.46 1.65 1.00 1.10 1.60 . 
1'1 1.30 0.90 0.90 0.80 1.10 1.20 
18 1.40 0.95 1.10 0.80 1.00 1.20 . . . 
19 B C B C · B A 
· 20 B B B C B C 
21 B C A C B B 
22 B A A B A A 
23 A B C C C B 
24 A B C C C B 
25 A A 
· 
B B B B 
· 26 · 4.00 · 7.00 · 2.00 · 6.00 · 1.50 · 7.00 
· · · · · · 2'1 :6284.00 :6309.00 :3656.00 :6480.00 :483'1.00 :4'161.00 
28 268.86 266.64 263.61 249.38 248.08 248.02 
29 
· 4.90 · 4.90 7.10 · 4.60 6.10 · 6.20 
· · · · 30 : 64.43 · 67.32 55.'14 · 69.68 40.16 · 66.66 
· · · 
13 
MEASUREMENTS AND OBSERVATIONS ON COWS (Cont) 
· 
. 
· 
. 
71 72 73 74 76 • 76 . . . 
A 60 60 80 78 84 60 
B · 13 3 12 
· C :1000 826 860 900 860 876 
1 127.00 122.76 126.00 118.76 116.60 119.26 
2 131.00 124.00 125.00 117.00 118.25 118.60 
3 71.00 65.50 68.25 64.50 67.76 62.76 
4 73.00 65.50 70.26 66.60 67.00 62.76 
5 68.00 58.60 62.75 69.00 62.60 56.60 
6 34.60 32.25 32.00 30.76 32.00 33.00 
7 68.00 64.00 64.00 66.26 . 66.00 59.00 . 
8 51.60 48.00 48.75 : . 48.60 47.60 
9 46.25 40.25 41.76 41.75 40.26 41.60 
10 179.00 164.25 174.76 167.60 172.60 167.50 
11 224.76 209.60 217.76 214.76 219.75 199.76. 
12 204.60 177.75 190.60 191.26 196.25 181.60 
13 89.76 84.60 87.00 84.50 86.26 87.00 
14 49.60 46.76 47.00 42.00 46.26 43.00 
15 1.66 1.30 2.00 1.50 1.85 1.30 
16 1.66 1.30 1.70 
· 
1.76 1.56 1.60 
· 1'1 1.00 0.85 1.20* : 0.90 1.20 0.80 
18 0.90 0.95 1.20 0.96 1.00 0.a5 
19 C B A · B A A 
· 20 B B A A B A 
21 C C B A B A 
22 B C B B B B 
23 B B A C A B 
24 B B B C B B . . 
25 B B A B B A 
26 · 5.00 · 5.00 · 7.60 · 0.75 · 4.00 · 6.00 
· · · · · · 27 :6323.00 :4523.00 :6482.00 :4693.00 :6115.00 :6438.00 
28 243.93 240.38 236.94 231.46 228.49 227.81 
29 · 3.90 · 6.50 · 4.30 4.90 · 4.50 · 4.20 
· · · · · 30 · 6'1.23 · 36.30 · 66.36 48.00 · 48.36 · 67.90 
· · · · · 
14 
MEASUREMENT.S AND OBSERVATIONS ON COWS (Cent) 
· · 
· 
.. 
77 78 . 79 80 81 
· 
. 
· 
.A 67 48 84 · . 54 48 
· B 120 :32 180 
C 950 825 850 800 825 
1 121.50 121.00 119.50 116.00 119.25 
2 121.00 122.00 12:3.50 117.75 118.26 
3 67.00 64.00 64.76 62.00 66.00 
4 69.00 62.76 66.00 64.00 68.00 
6 67.00 66.00 61.60 61.25 61.00 
6 , :34 ';00 30.00 :35.50 :3G.76 :37.76 
7 64.60 57.60 67.00 65.00 64.26 
8 50.75 45.50 48.76 46.00 46.25 
9 40.60 41.00 41.00 40.60 :39.00 
10 172.50 160.00 170.00 157.60 17:3.00 
11 219.75 198.75 215.26 21G.00 210.00 
12 206.50 170.00 184.00 189.26 18:3.00 
13 80.50 85.00 91.50 83.00 84.50 
14 47.25 45.50 46.50 42.00 45.50 
16 1.70 1.76 1.40 1.70 1.:35 .. 
16 1.90 1.40 1.40 1.50 1.20 
17 1,.00 1.10 1. OO~t 0.90 0.90 
18 1.20 1.00 1.20 0.95 0.90 
19 A B B A B 
20 A B C B B 
21 B B C B B 
22 C B B B B 
2:3 B B B B C 
24 B B B B C 
25 A B B B B 
26 . 6.50 . 2.00 . 4.00 . 1.00 
· 
0.00 . . . . 
· 27 :4601.00 :5054.00 :4166.00 :6049.00 :4295.00 
B8 224.94 222.16 219.66 214.08 211.:32 
29 4.90 4.40 5.:30 4.20 
· 4.90 
· :30 47.11 61.30 :34.47 36.90 · 47.75 
· 
15 
MEASUREMENTS AIID OBSERVATIONS ON COWS (Cont ) 
82 · . 83 84 85 86 
· 
A 66 96 66 72 62 
B. 
C 775 800 900 975 950 
1 116.00 116.25 115.00 122.50 124.50 
2 114.00 118.00 116.50 121.00 123.00 
3 61.50 61.00 66.50 68.25 69.00 
4 62.00 64.50 68.50 68.00 71.75 
5 55.00 62.00 60.50 61.00 64.75 
6 30.50 31.50 34.00 30.50 33.00 
7 58.00 60.00 64.25 69.25 63.25 
8 43.00 · . 46.00 . 47.75 49.00 51.00 
· 
. 
9 36.50 40.00 ' : 41.00 43.00 45.00 
10 157.50 159.25 169.75 175.00 175.75 
11 195.50 198.75 214.75 223.50 G19.75 
12 165.00 178.50 187.00 166.50 166.50 
13 82.50 85.00 85.00 90.25 93.25 
14 45.00 44.50 47.00 48.25 49.50 
15 1.30 1.80 2.05 1.80 1.20 
16 1.45 1.70 1.35 1.80 1.20 
17 0.80 . 1.30 1.00 1.30 0.60 
18 0.90 0.90 0.80 0.90 0.60 
19 B A B A A 
20 C B B C C 
21 C C C C C 
22 B B B B A 
G3 B A B A B 
G4 C B B B 13 
25 13 13 B B 13 
26 : 2.00 . 5.75 . 5.00 . G.OO . 7.00 . . . . 
27 :3662.00 :4070.00 :3036.00 ' :4901.00 :4070.00 
28 208.77 208.26 204.84 204.65 203.53 
29 5.70 5.10 6.70 4.20 5.000 
30 52.66 47.58 53.37 42.61 : 40.40 
-_._ . 
16 
MEASUREMENTS AIm OBSERVATIONS ON COWS (Cant) 
87 88 89 90 91 
A 60 96 90 84 72 
B 160 156 80 20 94 
C 826 960 825 900 826 
1 118.00 121.00 123.00 123.60 122.26 
2 118.00 122.50 126.50 124.00 121.00 
3 65.50 67.00 66.00 62.76 63.00 
4 66.60 67.60 69.00 67.50 64.60 
5 58.75 62.25 63.60 66.76 63.26 
6 38.25 33.00 37.00 33.25 33.60 
7 63.00 61.60 66.60 69.00 . 68.00 
8 46.25 48.50 48.00 48.00 45.00 
9 41.00 40.00 43.00 41.00 41.00 
10 171.25 172.60 172.60 170.76 164.26 
11 207.00 210.75 219.76 217.75 214.00 
12 179.00 186.25 187.75 182.00 174.75 
13 85.00 89.75 85.00 85.00 80.00 
14 47.00 47.50 46.00 48.00 46.00 
15 1.20 1.75 1.30 1.50 1.20 
16 1.00 1.95 · 1.40 1.30 1.20 
· 17 1.20 1.10"': 0.90 0.90 1.10 
18 1.10 1.10 O.PO 1.00 1.15 
19 C B B A B 
20 C B B B B 
21 C B C C C 
22 B B B A A 
23 C B B A C 
24 C B B A C 
25 B :a B B B 
26 · 4.00 . 6.60 · 4.50 +2.00 : 0.60 
· 
. 
· 27 :4018.00 :3727.00 :4472.00 3443.00:3026.00 
28 198.25 191.19 189.55 185.50: 179.37 
29 : 4.90 5.20 : 4.20 6.30: 5.90 
30 · 34.47 50.62 · 40.91 36.33: 37.47 
· · 
17 
MEASURElilENTS AND OBSF.RVATIONS OU COWS (Cont) 
o 0 
o 0 
92 93 94 95 96 
A 60 60 96 60 64 
B 120 44 
C 750 825 825 650 676 
1 118.00 122.60 123.50 114.00 117.60 
2 117.00 120.00 126.50 116.00 118.75 
3 63.00 66.50 67.60 69.00 63.75 
4 64.50 65.60 69.25 59.00 0 64.75 . 
6 57.00 60.00 60.25 51.75 55.25 
6 33.00 34.00 34.50 33.00 29.00 
7 63.25 60.00 62.00 61.00 62.50 
8 47.00 47.00 48.00 47.00 47.00 
9 38.00 41.00 44.50 38.50 37.60 
10 163.75 170.00 176.50 158.2E- 162,50 
11 207.00 201.75 213.25 194.7f 208.25 
12 175.00 185.25 184.50 163.75 175.00 
13 82.50 89.00 88.26 83.75 86.25 
14 46.00 47.50 48.50 44.75 43.75 
15 1.10 1.10 1.30 1.10 1.30 
16 1.10 1.10 1.65 1.10 1.10 
17 XX 0.90 0.80 0.90 1.30 
18 0.90 0.80 1.00 1.00 1.20 
19 0 C C B C B o . 
20 B B C C B 0 . 
21 B C C C B 
22 B C B B B 
23 B C B C B 
24 B C B C B 
25 B B B B B 
26 . 4.00 : 3.00 : 3.50 0 6.00 : 3.25 0 0 
27 :3924.00 :3548.00 :4104.00 :2943.00 :2342.00 
28 178.63 174.00 167.40 165.80 121.69 
29 4.60 0 4.90 4.10 5.60 5.20 0 
30 34.47 : 41.83 38.58 50.77 46.89 
TABLE 2. 
ARRANGED ACCORDING TO FAT PRODUCTION • 
. 
. 
I II III IV 
Weight 890 861 863 840 
Ht. at wi thers: 122.2 119.0 121.4 11917 
Ht. at croup 122.9 120.7 122.5 120.1 
Depth of chest: 67.2 65.5 ·66.3 64.8 
Dp. of barrel 68.3 67.1 66.9 66.2 
Dp. at udder 62.8 61.6 60.4 60.0 
Wd. of chest 34.5 33.6 32.7 31.9 
Wd. of barrel 66.5 . . 66.5 66.0 63.6 . 
Vld. of hips 49.9 47.7 48.6 47.4 
Wd. of thur1s 41.4 40.0 41.3 40.7 
Circ. of chest: 173.6 170.0 171.2 168.1 
Cir. of barrel: 218.2 216.7 214.5 210.6 
Circ. af udder: 193.1 187.4 186.4 181.2 
Log. of back 96.8 86.6 86.5 85.8 
Lg. of rump 47.4 46.4 47.0 46.9 
Diameter R 1.61: 1.61: 1.41: 1.48 
of veins L 1.63 : 1.66: 1.46: 1.43 .. 
Diarrleter R 1.12 : 1.12 : 1.09: 0.98 
of wells L 1.13: 1.07: 1.03: 0.96 
Capaci ty 218 207 200 197 
Droop of rump 4.0 4.3 3.5 3.6 
TABLE 2 (Continued) 
. . : . . 
" :Best :Poorest Best £oores"t: 
" . 10 10 48 48 . . 
Weight 917 806 876 861 
Ht. at withers: 124.6 120.3 120.6 120.6 
Ht. at croup 125.5 120.9 121.8 121.3 
Depth of chest: 67.8 64.4 66.4 66.0 
Dp. of barrel 68.6 65.8 67.7 66.6 
Dp. at udder 63.4 67.9 62.3 60.2 
Wd. of chest 34.9 33.8 34.1 32.4 
Wd. of barrel 67.3 63.7 66.6 64.2 
Wd. of hips 60.7 47.2 48.8 47.9 
Wd. of thurls 41.9 40.6 40.7 41.0 
Circ. of chest: 174.9 168.2 171.8 169.7 
Cir. of barrel: 221.6 209.4 217.6 214.6 
Cir. at udder 195.1 179.2 190.2 183.8 
Lg. of back 87.7 86.5 86.2 85.6 . .. 
Lg. of rump 48.2 46.4 46.9 46.4 
Diameter R 1.62: 1.28 1.56: 1.44: 
of veins L 1.65: 1.29 1.68 : 1.44: 
Diameter R 1.19: 1.01 1.12 : 1.03: 
of wells L 1.23: 1.01 1.10: 1.00: 
Capacity 224 188 . . 213 199 .. 
Droop of rump 3.37 : 3.22 : 4.1 3.5 
TABLE 3 
TABLE 4. 
DEPTH AT UDDER 
· No. . · No. . . · No. . . 
· 
. 
· 
. . 
· 
. . 
Depth: Cow Fat :Depth: Cow Fat :Depth: Cow Fat 
71.75: 2 422 :62.25: 88 191 :59.6 46 292 
71 15 . 338 :62 30 306 :69.5 60 284 . 
69.5 33' : 302 :62 39 299 :69.6 66 272 
69 1 537 :62 · 83 208 :69.5 67 253 
· 69 18 329 :61.76: 62 266 :69.5 · 70 248 
· 69 · 74 231 :61.6 · 6 385 :59.25: 31 420 
· · 68.76: 66 258 :61.6 · 46 292 :69 19 329 
· 68.76: 60 266 :61.6 · 79 219 :69 22 : 324 
· 68 21 326 :61.26: 52 283 :59 
· 
64. : 263 
· 68 71 243 :61.25: 80 214 :58.'16: 29 306 
67 47 291 :61 12 362 :58.76 : 87 198 
6'1 77 224 :61 81 211 :58.6 
· 
'12 240 
· 66.6 26 310 :61 85 204 :58 6 40'1 
66.6 38 300 :60.6 23 324 :58 
· 54 279 
· 66.5 11 357 :60.6 
· 84 204 :67.76 : 69 248 
· 65 13 347 :60.26: 14 346 :57 34 302 
65 32 306 :60.25 : 37 · 301 :57 · 92 178 
· · 66 
· 
68 269 :60.25: 48 28'1 :66.'15 : 90 186 
· 64.75: 36 301 :60.25 : 66 2'1'1 :56.6 '16 22'1 
64.76: 86 203 .:60.25: 94 167 :56 44 294 
64 · 16 333 :60 7 · 377 :66 78 222 
· · 63.6 · 89 189 :60 8 369 :66.6 · 51 · 283 
· · 
• 
63.26: 4 411 :60 17 · 331 :56.25 : 28 307 
· 63.26: 41 297 :60 
· 
24 322 :66.26: 96 121 
· 63 43 294 :60 26 318 :65 · 82 · 208 
· · 63 49 286 :60 27 308 :64.6 · 69 267 
· 63 · 67 269 :60 · 36 301 :64 20 329 
· · 62.'15: 63 280 :60 40 297 :64 · 68 249 
· 62.'16: 73 236 :60 42 296 :63.26: 91 179 
62.6 
· 10 364 :60 61 266 :63 · 66 266 
· · 62.6 
· 
'16 228 :60 
· 
93 
· 
1'14 :61.'16: 96 166 
· · · 62.25: 9 366 :69.'15: 63 264 
TABLE 6 
WIDTH OF BARREL 
.' 
· 
No. 
· 
. No. . No • . 
· 
· · 
. . • 
· Width Cows :Fat :Width Cow Fat :Width Cow Fat: : 
78.26 16 338 :67 79 219 :62.6 47 291 
76.75 2 422 :66.6 12 362 :62.6 : 96 121 · 
· 72.25 62 266 :66.6 33 302 :62.26 40 297 
72 61 266 :66.6 63 264 :62 19 329 
71.76 27 308 :66.26 74 · 231 :62 32 306 
· 71.6 30 306 :66 67 · 269 :62 66 272 
· 71 6 386 :66 70 248 :62 94 : 167 
71 18 329 :66 76 228 :61.6 22 : , 324 
70.76 24 322 :66.6 29 306 :61.6 88 191 
70 16 333 :66.6 41 297 :61 69 267 
69.6 1 637 :66.6 64 263 :61 68 249 
69.0 62 283 ' ':65.26 7 377 :61 85 204 
69.6 · 60 266 :66.25 9 366 :61 96 166 
' 
69.6 67 263 :66.25 39 299 :60.76 8 369 
69 10 364 :66 : 26 318 :60.6 45 292 
69 38 300 :66 68 · 269 :60.6 65 268 
· 69 90 186 :65 80 214 :60.26 48 287 
68.76 37 301 :64.76 86 203 :60.25 66 277 
68.6 :' 13 347 :64.6 77 224 :60 83 208 
68.6 31 · 306 :,64.26 81 211 :60 93 174 
· 68.6 34 302 :64.26 84 204 :69.6 60 284 
68.6 44 294 :64 4 411 :69 76 227 
68 23 · 324 :64 11 · 367 :68.5 61 . 283 
· · 
. 
68 36 301 :64 73 236 :68.6 66 266 
68 42 295 :63.6 17 331 :68.6 72 240 
68 71 243 :63.6 89 189 :68 21 326 
67.6 6 407 :63.26 28 307 :68 82 208 
67.6 43 294 :63.26 92 178 :67.6 78 222 
67.6 64 279 :63 87 : 198 :67 20 329 
67.26 69 248 :62.76 14 :346 :67 49 269 
67 26 310 :62.76 46 : 292 :67.26 91 179 
67 36 301 :62.76 63 : 280 
TABLE 6 
CIRCUMFERENCE AT UDDER 
No. . No. . No • . . 
Circ. Cow Fat :Circ. Cow Fat :Circ. Cow Fat 
224.25: 2 422 :189.25: 19 329 :182.75: 22 324 
217.25: 18 329 :189.25 : 63 264 :182.75 : 64 263 
213.25: 60 266 :189.25: 80 214 :182 34 . 302 . 
209 
· 
1 537 :189 53 280 :182 39 299 
· 207.5 · 15 338 :189 · 62 265 :182 90 185 
· · 206.5 · 77 224 :188.5 · 24 322 :181.5 50 284 
· · 204.5 · 71 243 :188.5 · 35 301 :181.5 52 283 
· · 198.75: 6 385 :188.5 · 41 297 :181.5 69 248 
· 198 16 333 :188.25: 11 357 :181.5 76 227 
198 · 57 269 :187.75: 46 292 :181 7 377 
· 197.25 : 58 269 :187.75: 89 189 :181 . 42 295 . 
196.75: 47 291 :187.5 70 248 :180.25 : 17 331 
196.25: 76 228 :187 21 325 :180.25: 20 329 
195.5 : 3 420 :187 29 306 :180.25: 54 279 
195.5 : 33 302 :187 84 204 :179.5 45 292 
194.75: 23 324 :186.5 9 366 :179 56 272 
194.25: 37 301 :186 · 67 253 :179 87 198 
· 194.26 : 65 258 :185.25: 49 286 :178.5 : 63 206 
193.76: 4 411 : 165.25 : 88 191 :178.25: 5 407 
193.75: 10 364 :165.25 : 93 174 :177.75: 72 240 
193.75: 13 347 :164.5 14 . 346 :176.75: 26 307 
193 32 305 :184.5 30 306 :176 66 256 
193 · 36 301 :164.5 31 305 :175 92 178 
· 192.25: 38 : 300 :184.5 44 294 :175 · 96 121 
· 191.75: 43 : -294 :184.5 46 287 :174.76: 91 179 
191.75: 61 266 :184.5 94 167 :171.25: 68 248 
191.76: 27 308 :184 40 291 :170 69 267 
191.25: 12 352 :164 79 219 :170 : 76 222 
191.25: 26 310 :184 65 277 :166.5 · 85 204 
· 191.25: 74 231 :163.5 25 316 :166.5 : 66 203 
190.5 : 73 236 :163.5 51 283 :165 · 82 206 
· 189.75: 6 369 :183 81 211 : 163.75 : 95 165 
TABLE 7 
LENGTH OF RUMP 
. 
· · 
. 
· · Length No. :Length · 110. :Length No. 
· Cow Fat Cow Fat 
· 
Cow Fat 
· 
52 2 422 47.5 88 191 46 31 305 
51.5 · 18 329 47.5 · 93 174 46 48 287 
· · 50 1 537 47.25: 13 347 · 46 89 189 
· 50 4 411 47.25: 14 294 46 · 92 178 
· 50 58 269 47.25: 64 · 263 45.75: 29 · 306 
· · 49.76: 33 : 302 47.25: 66 256 45.5 11 357 
49.5 71 : 243 47.25: 77 : 224 45.5 25 318 
49.5 86 : 203 47 26 : 310 45.5 42 295 
49 5 407 47 73 : 236 45.5 46 292 
49 21 325 47 -. 84 204 45.6 · 81 211 
· · 49 · 69 248 46.75: 40 : 297 46.6 · 76 228 
· · 48.75: 7 377 46.75: 41 : 297 46.26: 47 : 291 
48.76 : 37 301 46.76: 72 240 46 20 : 329 
48.6 : 63 280 46.60: 19 329 46 32 : 306 
48.6 : 61 266 46.6 27 · 308 46 64 : 279 
· 48.6 · 94 167 46.6 36 301 46 62 : 265 
· 48.26: 6 385 46.5 43 294 46 82 : 208 
48.26: 34 302 · 46;5 · 62 283 · 46 · 91 : 179 
· · · · 48.25: 60 266 · 46.5 67 263 44.76: 96 166 
· 48.26: 86 204 46.6 68 249 44.6 10 364 
48 36 301 46.6 78 222 44.6 24 322 
48 46 292 46.6 · 79 : 219 · 4-4.6 30 306 . 
· · 
. 
48 49 286 · 46.26: 9 : 366 · 44.5 51 283 
· · 48 67 . 269 46.26: 16 : 333 44.5 66 277 . 
48 59 267 46.25: 38 : · 300 44.6 · 83 208 
· 48 65 268 46.26: 39 : 299 43.76: 96 : 121 
48 87 198 · 46.26: 60 : 284 43 76 : 227 
· 48 90 186 · 46.26: 70 : 248 42.6 28 : 307 
· 47.6 8 369 · 46 16 : 338 42.6 66 272 
· 47.6 12 362 46 17 : 331 42 80 
· 
214 
· 47.6 14 : 346 46 22 : 324 42 74 231 
47.6 63 : 264 46 23 : 3~4 · · 
· · 
TABLE 8 
DIAMETER OF RIGHT WELL 
. No. 
· · 
No. . . ,Ng • . 
· · 
. . 
Diam. : Cow Fat :Diam. : Cow Fat :Dia.m.: Cow Fa.t 
1.6 3 420 1.2 70 248 0.9 9 361 
1.5 8 369 · 1.2 73 236 0.8 12 352 
· 1.6 10 364 1.2 87 198 0.9 17 331 
1.4 35 - 301 1.1 6 407 0.9 27 308 
1.4 62 265 1.1 25 318 0.9 44 294 
1.3 : - 1 637 · 1.1 28 307 0.9 51 283 
· 1.3 2 422 1.1 30 306 0.9 57 269 
1.3 14 346 1.1 33 302 0.9 60 266 
- 1.3 16 333 1.1 41 297 0.9 66 266 
1.3 26 310 1.1 46 292 0.9 67 253 
1.3 36 301 · 1.1 69 248 0.9 74 · 231 
· · 1.3 37 301 1.1 78 222 0.9 80 214 
1.3 52 283 1.1 88 191 0.9 81 211 
1.3 56 272 1.1 · 91 179 0.9 89 189 
· 1.3 64 263 1.06: 29 306 0.9 90 186 
1.3 65 268 1.05: 31 305 0.9 93 174 
1.3 75 228 1.0 39 299 0.9 . 96 166 . 
1.3 83 208 1.0 43 294 0.85 : 72 240 
1.3 85 204 1.0 45 2.92 0.8 4 411 
1.3 96 121 1.0 47 291 0.8 19 329 
1.2 11 357 1.0 56 277 0.8 21 326 
1.2 13 347 1.0 61 265 0.8 22 324 
1.2 15 338 1.0 71 243 0.8 49 · 286 
· 1.2 20 : 329 1.0 77 224 0.8 53 
· 
280 
· 1.2 24 :.322 1.0 79 219 0 .• 8 64 279 
1.2 34 302 1.0 · 84 204 . 0.8 68 249 
· 
. 
1.2 38 300 0.96: 7 377 0.8 76 · 227 · 
· · 1.2 40 297 0.96: 50 284 0.8 82 208 
· 
· 1.2 48 287 0.95: 69 . 267 0.8 94 167 · : . 
1.2 63 . 264 0.9 · 6 386 0.6 86 206 · . 
· · 
TABLE 9. 
DIAMETER OF RIGHT VEIN. 
· 
uo. · · lio. No. 
· · · Diam. : Cow Fat :Diam. : Cow Fat :Diam. : Cow Fat 
2.2 
· 
3 420 1.65: 56 272 1.3 11 357 
· 2.2 · 15 338 1.65: 71 243 · 1.3 17 331 
· · 2.1 · 20 329 1.6 · 16 333 1.3 44 294 
· · 2.05: 84 204 1.6 : 25 318 1.3 50 284 
2.0 
· 
73 236 1.66: 4-9 286 1.3 67 253 
· 1.95: 13 347 1.66: 62 283 1.3 72 240 
1.95: 62 266 1.65: 60 266 1.3 76 227 
1.95: 66 258 1.65: 70 248 · 1.3 82 208 
· 1.9 · 10 364 1.6 21 326 1.3 89 189 
· 1.85: 76 228 1.6 36 301 1.3 · 94 167 
1.86 : 33 302 1.6 47 291 1.3 · 96 121 
· · 1.85: 37 301 1.6 · 74 231 1.26: 28 307 
· 1.86: 38 300 1.5 · 90 185 1.25: 29 306 
· 1.85: 40 297 · 1.45 : 2 422 1.25 : 31 305 
· 1.8 · 32 306 1.46: 6 407 1.26: 42 296 
· 1.8 : 83 208 1.45 : 14 346 1.26: 55 277 
1.8 · 85 204 1.45: 24 322 1.2 · 38 299 
· · 1.76: 22 324 1.45: 43 294 1.2 · 86 203 
· 1.76: 38 302 1.46: 61 265 1.2 · 87 198 
· 1.76: 58 269 1.45: 64 263 1.2 · 91 179 
· 1.'16: 78 222 1.46: 66 266 1.16 : 30 306 : 
1.76: 88 191 1.4- 6 385 1.16 : 67 269 
1.7 · 1 637 1.4 8 369 1.16: 63 264 
· 1.7 : 9 366 1.4 12 362 1.1 · 69 24-8 
· 1.7 
· 
77 224 1.4 45 292 1.1 : 92 178 
· 1.7 · 80 214 1.4 63 280 1.1 · 9·3 174-
· · 1.66: 4 411 1.4 64 279 1.1 · 96 166 
· 1.66: 23 324 1.4 · '19 219 1.06: 69 26'1 
· 1.65: 26 310 1.36: '1 3'17 1.06: 68 249 
1.66: 35 ~01 1.36 : 2'1 308 1.0 61 283 
1.66: 41 29'1 1.36: 46 292 0.9 19 329 
1.66: 48 28'1 1.35: 81 211 
TABLE 10 
CAPACITY -
Capa- : :Capa- : :Capa- : 
oity : No. :ci ty : No. :01 ty : No. 
liters Cow Fat :liters Cow Fat :liters Cow Fat 
300 2 422 210 43 294 : 193 29 306 
288 18 329 208 52 283 : -193 48 . 287 . 
280 15 338 208 35 301 192 8 369 
262 . 37 301 207 77 224 192 90 186 . 
261 33 302 206 65 277 192 25 318 
255 86 203 206 64 279 191 39 299 
251 1 537 206 . 24 322 190 49 286 . 
250 60 266 206 75 228 189 80 214 
230 38 300 206 88 191 188 5 407 
244 71 243 205 30 306 188 40 297 
239 26 310 205 81 211 188 83 208 
238 58 269 204 42 296 : 186 22 324 
233 67 269 204 46 292 186 66 272 
233 4 411 204 73 236 186 72 240 
227 36 301 202 31 306 180 34 302 
224 79 219 202 17 331 179 44 294 
222 84 204 201 12 362 176 92 178 
221 10 364 201 69 248 176 76 227 
221 27 . 308 200 63 264 176 45 292 . 
221 11 367 200 94 167 174 20 : 329 
220 74 231 199 50 284 l74 82 : 208 
219 85 204 199 9 366 173 61 : 283 
218 6 386 198 63 280 173 64 : 263 
217 89 184 198 67 253 169 28 207 
217 47 291 197 32 305 169 96 121 
216 16 333 197 7 377 168 91 179 
216 21 325 197 87 . 198 162 78 222 . 
213 61 266 197 41 297 162 68 249 
211 13 347 196 19 329 162 59 267 
211 62 266 195 93 174 168 95 166 
210 23 324 194 . 70 248 165 66 256 . 
210 65 258 194 14 364 
TABLE 11 
DROOP OF RUMP 
· 
No. : 0 No. 0 · No. 
· 
0 . 
· DrooE: Cow Fat :Droo12: Cow Fat :Droo12: Cow · Fat 
· 
+ 2.0 : 63 · 264 2.5 52 283 6.0 36 301 . 
· 
. 
+ 2.0 · 90 186 3.0 24 322 6.0 39 299 
· + 1.6 · 6 385 3.0 42 295 6.0 · . 71 243 
· · + 1.25: 16 338 3.0 60 266 6.0 72 240 
+ .76: 27 308 3.0 61 265 6.0 76 227 
+ .5 · 7 377 3.0 · 93 174 6.0 : 84 204 
· · t- .6 · 91 179 3.26: 48 287 6.25: 41 297 
· 0.0 · 10 364 3.25: 96 121 6.6 · 33 302 
· · 0.0 · 81 211 3.60: 11 357 6.5 : 43 294 
· 
.76: 74 231 3.5 13 347 5.6 · 88 191 
· 1.0 49 286 3.5 19 329 6.75: 60 284 
1.0 62 266 3.6 31 306 6.75: 83 208 
1.0 80 214 3.5 47 291 6.0 · 68 249 
· 1.5 61 293 . 3.5 94 . 167 6.00: 95 165 . . 
1.5 69 248 4.0 9 366 6.6 23 324 
2.0 17 331 4.0 14 346 6.6 38 300 
2.0 25 318 4.0 
· 
30 306 6.6 46 · 292 • 
· 2.0 40 297 4.0 68 269 6.6 77 224 
2.0 · 64 279 4.0 66 258 7.0 12 352 
· 2.0 66 · 272 4.0 76 228 7.0 18 329 
· 2.0 59 267 4.0 79 219 7.0 20 329 
2.0 67 263 4.0 · 87 198 7.0 · 21 325 
· · 2.0 78 222 4.0 · 92 178 7.0 26 310 
· 2.0 82 208 4.26: 29 306 7.0 .. 32 306 
2.0 · 85 204 4.5 · 16 333 7.0 66 256 
· · 2.25: 3 420 4.6 · 37 301 7.0 70 248 
· 2.26: 36 301 4.6 · 89 189 7.0 86 203 
· 2.26: 46 292 4.76 : 5'1 269 7.6 6 40'1 
2.25: 53 280 5.0 1 637 '1.6 44 294 
2.25: 65 277 5.0 2 422 7.5 64 263 
2.5 · 8 369 6.0 22 324 7.6 73 236 
· 2.6 · 28 30'1 . 5.0 34 302 9.5 4 411 
· 
. 
TABLE 12. 
SHAPE OF UDDER 
· 
No. 
· · 
110. · . No. 
· · · · 
. 
Shape: Cow Fat :Shape: Cow Fat :Bhape: Cow Fat 
A 
· 
3 420 B 
· 
21 326 B 71 243 
· · A 8 369 B 22 324 B 72 240 
A 9 366 B 24 322 B 76 228 
A 10 364 B 26 318 B 78 222 
A 13 347 B 27 
· 
308 · B 80 214 
· · A 14 346 · B 28 · 307 B 81 211 
· · A 16 358 B 29 306 B 83 208 
A 23 324 
· 
B · 30 · 306 B 84 204 
· · · A 39 299 B 32 306 · , B 88 191 
· A 41 297 B 33 302 B 89 189 . . 
A 43 294 B 34 302 B . 90 . 186 . . 
A · 47 291 B 36 301 B 91 179 
· A 48 287 B 36 301 B 92 178 
A 66 277 B 38 300 B 93 174 
A 66 272 B 40 : 297 B 96 121 
A 61 266 B ' 42 : '296 C 7 377 
A 62 266 B 46 292 C ,20 329 
A 72 236 B · 49 286 C 26 310 
· A 74 231 B 60 284 
· C 31 306 
· A 66 227 B 61 283 C 37 301 
A 67 224 · B · 62 · 283 C 44 294 • 
· · B 1 637 
· 
B 63 280 C 46 292 
· B 2 . 422 B 64 279 C 67 269 . 
B 4 411 · B · 68 · 269 C 68 249 
· 
• 
· B 6 407 B · 69 267 C 70 248 
· B 6 386 B 60 266 C 79 219 
B 11 367 B · 63 264 C 82 208 
· B 12 362 B 64 263 C 86 204 
B 16 333 B 66 268 C 86 204 
B 17 331 B 66 266 C 87 198 
B 18 329 B 67 263 C 94 167 
B 19 329 B · 69 248 C 96 166 
· 
RANK OF COWS TO MEASUREMENTS. 
No. 0 :Height:Height:Depth :Depth :Depth: width 0 
of: Cap-:Weight: at 0 at of 0 of : at 0 of . . . 
Cow:ac1ty: :Withers Hipe Cheet:Barrel:Udder: Chest 
1 7 3 6 10 4 1 4 49 
2 1 1 3 7 1 2 1 2 
3 11 8 8 
4 14 7 2 2 6 26 23 11 
5 73 45 61 66 83 94 77 60 
6 23 35 11 12 26 20 38 60 
7 58 25 9 11 7 17 63 17 
8 67 73 46 61 62 61 64 46 
9 64 81 61 38 78 71 32 94 
10 18 46 62 82 27 46 30 9 
11 20 26 24 39 43 11 15 18 
12 49 61 34 22 66 84 43 19 
13 29 47 71 76 19 12 16 29 
14 64 36 62 : 87 70 77 48 25 
15 3 6 72 83 46 6 2 36 
16 26 27 66 68 16 18 21 51 
17 48 82 47 40 28 . 26 66 62 . 
18 2 2 1 1 3 3 5 1 
19 61 8 12 23 10 62 71 47 
20 84 88 73 41 79 67 91 61 
21 27 48 68 93 11 9 9 5 
22 76 89 90 34 66 62 72 48 
23 31 37 59 36 36 63 46 63 
24 39 83 79 71 71 38 66 62 
26 69 49 53 65 86 39 67 63 
26 11 12 10 9 20 13 13 14 
27 19 38 17 42 34 65 68 7 
28 88 84 83 94 92 89 87 74 
29 66 39 64 69 37 o 40 74 79 
30 42 60 96 96 67 21 34 83 
31 47 74 86 89 29 46 70 16 
32 67 20 86 67 77 14 17 30 
TABLE 13 (Continued) 
RANK OF COWS TO ;..;;I'I1:E=A=S;;...;;URE=IV=[E=NT--.S. 
No. :Wldth :Wldth:Wldth :Clra. :Clra. :Cira.:Length:Length 
of: of 
· af · at · of · of : at . of of · · · · . Cow:Barrel :HiEs :Thurls:Chest:Barrel:Udder: Baak Rum~ 
1 11 5 6 6 4 4 9 3 
2 2 1 3 2 . 1 1 7 1 
3 · 17 8 14 
· 4 54 8 16 7 37 19 3 4 . 
· 5 27 29 27 73 82 83 79 9 
· 
· 6 . 7 · 3 · 10 · 18 7 8 25 17 . 
· · · 7 44 : 14 8 21 46 74 65 12 
8 78 · 18 63 · 44 66 32 30 29 
· · 9 45 22 73 74 66 48 37 56 
10 15 66 · 78 61 9 20 38 84 · 
· · 11 65 67 63 32 21 41 · 31 70 
12 34 9 7 64 67 28 73 30 
13 19 76 81 36 86 21 86 35 
14 62 30 79 69 73 63 60 31 
15 1 47 64 8 2 5 10 61 
16 10 31 · 41 12 · 6 9 66 66 
· · 17 57 63 28 62 . : 62 76 18 62 
18 8 2 1 1 3 2 4 2 
19 68 11 29 13 10 33 19 46 
20 93 87 86 75 93 77 74 77 
21 90 43 38 · 9 71 45 49 10 · · · 22 72 64 65 84 72 65 . 50 63 . 
23 23 23 42 
· 
45 28 16 26 64 
· 24 19 84 30 '16 22 38 51 
· 
85 
· 25 4'1 65 82 70 58 62 67 
· 
71 
· 26 31 ,: 19 31 46 29 29 15 40 
2'1 5 7 : 21 23 23 27 39 .4'7 
28 59 94 90 85 76 85 80 92 
29 41 24 54 56 · 40 46 32 69 . 
30 6 .. 66 93 77 30 54 75 · 86 · .. 
· · 31 20 . 58 55 36 · 18 55 68 65 
· · 32 69 : RO 94 24 43 22 90 78 · 
· 
TABLE 13 (Continued) 
RAN'.L OF COVlS TO MEASUREMEnTS. 
No. :Dlam. of :Diameter of Slze:Shape ~hape of: 
of:Mil£ Veins :.Milk Wells 
· 
of : of · fore 
· · Cow: R L It L :Udder:Udder Udder 
1 23 · 18 6 8 · . 1. · B C 
· · · 2 46 62 · 7 9 B - B B 
· · 3 1 l' 1 1 A A -- B 
· 
· 4 27 26 79 66 B ·B B 
6 47 · 63 34 · 31 · B B C 
· · · 6 64 62 60 43 B B B 
· 
· 7 61 63 · 67 86 B C B 
· 8 66 64 · 8 2 B A · B 
· · 9 24 14 61 17 B A B · 
· 10 9 4 3 3 · A A A 
· 11 66 54 21 10 A B B 
12 56 35 62 59 B B B 
13 6 19 22 11 A A B 
14 48 20 8 18 B A B 
15 2 2 23 4 A A B 
16 f5 27 9 12 A B B 
17 66 72 63 67 B B C 
18 · 9 32 A B C 
· 19 91 87 • 80 · 68 B B B 
· · 20 3 3 · 24 88 · B C · C · · · 21 . 41 46 · 81 · 60 B · B B . 
· · · 22 18 40 82 · 89 · B B B . 
· · 
. 
23 28 65 69 · A A B 
· 24 49 56 26 19 · B B B 
· 26 36 46 36 70 B B B 
26 29 28 · 10 33 .1. C C 
· 27 62 · 47 · 64 71 C B A 
· · 28 76 67 · 36 44 B B B 
· 29 77 86 46 34 B B B 
30 86 29 37 36 A. B B 
31 78 65 46 90 A C B 
32 16 . 10 
· 
45 A B C • 
4 
TABLE 13 (Continued) 
RANK OF COWS TO I:IEASUREi;:ENTS 
No.: Quality:Tortuousness: Droop 
of : (]£ of veins :Stra1ght of 
Cows: Udder : R L Back Rump 
1 B . B B B 61 . . 
2 B B B B 62 
3 B A A . A 26 . 
4 A A A B 96 
5 A B B B 92 
6 B B B B 3 
7 A B B B 6 
8 B C C B 31 
9 B A A B 47 
10 A A A B 8 
11 B B B B 41 
12 B B B B 83 
13 A B B B 48 
14 B B B A 48 
15 B B B C 4 
16 A B B A 57 
17 A B. B B 16 
18 B A B B 84 
19 B C C B 43 
20 A A A B 85 
21 C B B B 86 
22 C A B B 63 
23 B A B B 78 
24 B B B B 34 
25 A A B B 17 
26 B B B B 87 
27 B C C B 6 
28 B C C B 32 
29 B B B A . 56 . 
30 B B B B 49 
31 B B B B 44 
32 B A A A 88 
1j 
TABLE 13 (Continued) 
No. : 
· 
:Height:He1ght:Depth :Depth!:Depth: Width 
· Of::Cap-:Weight: at · at of · of · at . of · 
· · · 
. 
· Cow:acity: :Withers Hips Cheet:Barre1:Udder: Chest · 
· • 
33 5 4 4 3 2 · 6 3 23 
· 34 79 51 48 62 · 61 66 80 64 
· 35 36 62 60 29 · 38 37 59 75 
· 36 15 13 25 24 · 21 30 19 16 
· 37 4 53 35 28 47 " 31 49 12 
38 9 21 65 · 43 :39 7· · " 14 65 
· · 39 70 28 87 90 74 91 35 76 
40 74 64 67 50 59 · 47 · 60 84 
· · 41 60 76 94 84 87 85 24 91 
42 44 76 95 91 90 72 · 61 64 
· 43 33 
· 
62 68 44 40 70 25 31 • 
44 80 86 20 14 68 78 84 60 
45 83 63 80 68 60 73 65 86 
46 45 66 14 ~ 46 30 53 39 28 
47 25 40 49 64 63 32 11 20 
48 66 77 63 61 64 · 64 50 26 
· 49 71 14 36 62 48 · 44 26 81 
· 60 63 86 37 63 93 82 66 58 
51 86 · 90 40 17 61 76 86 21 
· 62 34 29 66 72 35 48 41 86 
53 66 41 19 · 16 12 · 27 28 37 
· · 54 38 42 28 77 · 61 49 · 78 66 · · 56 37 56 .. 41 30 66 66 61 72 . . 
56 77 · 91 81 69 72 66 67 32 .. 
· 
. . 
57 13 22 21 
· 5 23 60 27 13 
· 68 12 23 16 4 9 · 16 18 3 
· 69 93 
· 
64 74 86 76 86 90 92 
· 60 8 
· 9 26 · 18 8 8 8 27 
· · 61 28 16 67 · 48 24 41 62 87 
· 62 30 24 77 81 · 66 33 37 38 
· 63 61 43 30 46 · 13 34 . 64 24 
· · 64 87 93 82 · 60 88 90 73 66 . 
· 
. 
6 
TABLE 13 (Continued) 
r:. ~" -. 
, > --
:Width:Wldth·:Ciro.:~iro. :Ciro.:Length:LeDith No. :Wid th 
· 
· . 
of: of · at · af :: 01 . of · at • of of 
· · 
. • .Cow:Barrel: HiEs:Thurls:Chest:Barrel:Udder: Baok Ruml2 
33 · 35 · 15 · 32 · 3 : 6 · 15 1 6 · 
· · · · · 
-. 
34 21 - 44 39 37 24 67 91 18 
35 24 74 76 49 12 37 20 48 
36 32 · 32 33 33 41 23 27 21 
· 37 18 25 43 25 26 17 40 13 
38 16 67 22 62 17 24 2 67 
39 46 · 54 · 17 71 77 68 62 68 
· · 40 67 45 87 78 67 69 33 43 
41 · 42 92 88 82 60 40 45 · 44 · 
· · · 42 26 59 66 92 42 · 76 41 72 
· 43 28 39 44 61 69 26 · 69 49 
· 44 22 33 34 65 47 · 56 86 36 
· 45 79 77 83 53 86 79 81 22 
46 63 48 · 77 69 45 42 29 73 
· 47 65 60 84 14 61 12 63 · 76 · 
· · 48 81 · 81 66 66 48 67 · 94 66 · · · · 49 · 94 40 67 43 84 · 60 28 23 
· · 60 86 68 67 
· 88 61 70 46 69 
· 51 87 69 · 68 60 81 63 47 · 87 · · · -52 12 62 ; 76 19 19 · 71 34 50 
53 64 26 69 38 44 
· 
36 48 14 
· 54 29 · 46 · 18 57 55 78 11 79 
· · 55 82 34 19 · 79 64 61 12 88 
· 56 70 88 74 · 63 83 80 76 · 93 
· 
• 
57 · 38 27 15 10 36 10 6 24 
· 58 48 4 9 · 4 31 · 11 21 6 
· · 59 74 
· 
89 35 72 · 89 91 70 25 
· · 60 13 · 16 58 · 5 10 · 3 16 19 
· 
• 
· 61 4 12 11 94 16 26 · 22 16 
· 62 3 85 
· 
75 47 · 11 37 62 · 80 
· · 
. 
63 36 20 24 16 · 13 · 34 · 61 32 
· · · 64 · 43 75 · 72 87 78 66 95 37 · 
· · · 
7 
TABLE 13 (Continued) 
No. :Diam. of :Diameter of : Size:Shape Shape 
of:Mi1k Veins :Milk Wells 
· 
of : of · of . 
· · 
. 
Cow: R L R L :Udder:Udder :Fore Udder 
33 11 21 38 20 B · B · C 
· 
• 
34 19 15 26 13 A B B 
35 30 22 4 5 B B · C 
· 36 42 36 · 11 14 · A · B C 
· · · 37 12 5 12 21 A · C C 
· 38 13 41 27 46 A · B B 
· 39 81 66 · 47 22 A A C 
· 40 14 76 28 61 B B B 
41 31 58 39 86 A A B 
42 79 '. 80 A · B B 
· · 43 50 48 48 · 42 A A A · 
· 
• 
44 67 73 65 47 C C C 
4.5 57 23 49 72 B C C · 
· 46 63 42 40 23 · A B B 
· 47 43 30 · 50 48 A A B 
· 48 34 31 29 36 B A A 
49 37 11 83 · '13 · B B C 
· · 50 68 · 67 58 49 B B B 
· 51 94 · 88 · 66 95 C B B 
· · 52 38 37 13 24 A B B 
53 58 38 84 50 B B B 
54 59 68 85 - 74 B B B 
55 80 59 51 51 A A B 
· 
· 56 33 81 · 14 15 A A B 
· 57 86 86 · 67 75 C C C 
· 58 20 6 37 B . B C . 
59 92 89 59 '16 A B B 
50 20 43 , £>8 ?7 B ! 'B , 
61 51 : 77 52 38 A A B 
62 .. 7 16 r5 16 A A A 
63 S'l ·'14 : 50 52 C n B 
64 52 49 15 7 A B B 
8 
TABLE 13 (Continued) 
no.: Quatity:Tortuousness: · Droop 
· of : of of veins Straight of 
Cow: Udder R L · Baok Rump 
· 
33 A B B B 72 . . 
34 A B · B C · 64 
· · 35 B · C C B 65 
· 36 B B B B 27 
37 · A B · B B 58 
· · 38 A A B · B 80 
· 39 B B B C 66 
40 B B B B 18 
41 B B B B 71 
42 B A A B 35 
43 B B B B 73 
44 A · C C B 93 
· 45 A B A B 51 
46 
· A B B · A 28 
· · 47 B B B B 45 
48 B B B · B 39 
· 49 B · B A A · 11 
· · 50 B B .B B · 75 - . 
· 51 B C C B · 14 
· 52 A B B A 33 
53 C B A B 29 
54 A B • B B 19 
· 55 A B B A 30 
56 B A A B 20 
67 B B B B 60 . . 
68 A B B B 50 
59 B B B B 21 
60 B B B A 36 
61 B B B B 37 
62 B B A B 12 
63 B B C B 1 
64 B B B B 94 
9 
TABLE 13 (Continued) 
No. : · :Height:Height:Depth :Depth :DeE th : width 
· of 
· 
Cap-:Weight: at . at of · of ' . a . of 
· 
. 
· 
. .... - . 
Cow: aOitz: :Withers HiEs Chest:Barre1:Udder: Chest 
65 
· 
32 30 42 31 44 67 · 7 39 
· · 66 96 94 18 19 49 
· 
74 94 40 
· 67 66 31 43 49 · 46 · 60 68 8 
· · 68 92 78 69 32 80 92 92 41 
69 60 57 6 15 15 22 · 79 33 
· 70 63 16 · 38 64 31 28 69 42 
· 71 10 · 6 7 6 6 4 10 34 .. 
72 78 65 29 25 67 68 . 76 73 
73 46 68 13 20 17 15 29 77 
74 21 32 70 86 69 58 6 88 
76 40 69 91 74 22 61 31 78 
76· : 82 44 64 73 84 87 83 66 
77 36 17 39 55 32 23 12 43 
78 91 66 44 47 
· 
33 88 85 93 
79 16 60 60 27 64 64 40 22 
80 72 79 88 80 89 83 : 42 71 
81 43 67 65 75 62 36 44 6 
82 85 87 80 96 91 93 89 89 
83 75 80 84 78 94 .79 36 82 
84 17 33 9G 88 41 29 47 44 
85 22 10 31 66 18 36 46 90 
86 6 18 16 33 14 10 20 67 
87 69 68 75 79 58 69 76 4 
88 41 19 45 36 33 42 · 33 68 
· 89 24 69 27 13 60 24 22 10 
90 68 34 22 26 · 85 43 82 · 69 
· · 91 90 70 33 67 81 . 80 93 67 . 
92 81 92 76 87 82 81 81 69 
93 62 71 32 63 42 69 63 
· 45 
· 94 52 72 · . 23 21 · 26 19 · . 52 36 
· · · 95 94 96 9~ 92 96 96 96 . 70 
96 89 95 78 70 76 76 88 96 
10 
TABLE 13 (Continued) 
No. :Width :Width :Width :Ciro. :Ciro. : eire. :Length : Length: 
. of : of · of . at : of : of . at . of of : 
· 
. . . 
Cow:Barre1: HiEs :Thurle:Cheet:Barrel:Udder: Back RurnE 
65 80 36 45 31 63 18 '17 26 
66 88 21 12 30 87 86 87 38 
67 14 17 36 15 25 49 92 51 
68 75 90 91 89 95 90 88 52 
69 30 28 20 28 27 72 42 11 
70 39 · . 49 40 26 : 20 44 7~ 66 
· 71 : 26 6 2 11 · 14 7 14 7 
· 72· : 89 50 61 80 · 72 84 62 45 
· 73 56 25 29 · 38 31 35 41 
· 
~~ 37 37 26 67 , : 52 30 63 95 40 41 62 .. 39 32 13 43 75 . 
76 86 61 37 68 90 73 36 91 
77 51 13 59 40 33 6 89 39 
78 92 86 46 90 92 92 54 53 
79 33 38 '47 64 49 60 8 54 
80 49 82 60 95 64 36 78 94 
81 52 78 80 34 69 64 64 74 
82 91 93 95 96 94 95 83 81 
83 83 83 70 91 91 ' . 82 55 89 . 
84 5Z 55 48 58 53 47 66 42 
85 76 35 13 27 16 93 13 20 
86 50 10 4 22 34 94 6 8 
87 61 79 49 48 79 81 67 27 
88 73 42 71 41 68 61 17 33 
89 68 51 14 42 36 43 68 67 
90 17 52 50 50 39 69 59 28 
91 95 91 51 81 56 89 93 82 
92 60 70 89 83 80 87 84 68 
93 84 71 52 56 88 52 23 34 
· 94 71 63 5 20 60 58 24 16 
95 77 72 85 93 96 96 72. 83 
96 66 73 92 86 74 88 44 90 
11 
. TABLE 13 (COntinued) 
No. :Diam. of :Diameter of :Slze :Shape Shape of: 
of:Milk Veins :Milk Wells 
· 
. of 
· of · fore 
· · · Cow: R L R L :Udder: Udder: Udder 
65 8 12 16 6 B B B 
66 53 60 69 62 C B C 
97 69 32 70 39 • B B A '. 68 93 . 95 . 86 91 C C C . 
· 69 88 90 41 63 B · B B 
· 70 40 39 31 26 · A C B 
· 71 34 33 53 78 C B C · 
· 72 "'0 78 78 63 B B C 
73 5 24 · 32 26 A A · B . . . 
74 44 17 71 64 B A. . A. 
75 10 44 17 54 A · B B 
· 76 71 50 87 87 A A A 
77 25 8 54 27 A A B 
78 21 69 42 56 B · B B .. 
· · 79 60 70 · 56 28 · B : . C C 
· · 80 26 51 72 65 A B B · 
· 
.81 64 82 73 79 B B B 
82 72 61 88 80 
· 
B · C C 
· · 83 16 . 25 18 81 A B B 
84 4: 75 66 92 · B B C 
· 85 17 13 19 82 A. C C 
86 82 83 90 94 A C C · 
· 87 . 83 96 33 40 C C C ., '-I 
88 22 ~. 7 43 . 80 B B B . 
89 73 71 74 · 83 B B B 
· 90 45 79 76 66 A. B · C 
· 91 84 84 44 30 B · B B .. 
92 89 91 84 · B B C 
· 93 90 92 76 93 · C · - B B • 
· 94 74 34 89 67 B C C 
95 91 93 '17 • 58 C C · C • 
· 96 76 94 20 29 · B B B . . 
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TABLE 1.3 (Continued) 
No.: Quality:Tortuousness: Dropp 
of: of of veins :Straight of 
Cow: Udder R L Baok RllmE 
65 B A A A 51 
66 A B B . A 89 . 
67 A C C B ~2 
68 B C C B 77 
69 A C C B 15 
79 A B B B 90 
71 B B B B 67 .. . 
72 C B B B 68 
73 B A B A 95 
74 B . . C C B 10 
· 75 B A B B 52 
76 B B B A 69 
77 C B B A 82 
78 B B B B 23 
79 B ~ B B B 63 
· 80 B B B B 13 
81 B C C B 9 
82 B B C B 24 
83 B A B B 76 
84 B · B B B 70 .. 
85 B A B . B 26 . 
86 A B B B 91 
67 B C C B 64 
68 B B B B 74 
89 B B B B 69 
· 
· 90 A A A B 2 
91 A C C B 7 
92 B B B B 56 
93 C C C B 38 
94 B B B B 46 · 
· 95 B C C B . . 78 
· 
. 
· 96 B B B B 40 
TABLE 14 
ARRANGED ACCORDING TO ~.~EASu'RE~,iEIJTS. 
A Fat B Fat 
Weight 976 301 881 301 
Ht. at withers 125.6 314 122.0 257 
Ht. at croup 126.5 311 122.5 281 
Depth of Chest 69.6 306 66.7 282 
Depth of barrel 71.2 310 67.0 277 
Depth at udder 67.0 308 62.0 274 
Width of Chest 37.0 302 34.3 272 
Width of barrel 71.2 319 66.5 292 
Width of Hips 51.4 320 48.8 284 
Width of Thurls 43.4 299 41.3 287 
Circ. of chest 179.4 318 172.9 268 
Circ. of barrel 226.5 319 218.3 279 
Circ. of udder 200.0 324 189.2 288 
Leneth of back 90.9 293 86.7 288 
Length of rump 49.1 310 47.3 270 
Diameter R 1.88: 297 1.6 299 
Of Veins L 1.84: 306 1.6 289 
Diameter R 1.32: 311 1.14: 280 
of Vie11s L 1.32 : 332 1.1 275 
Capacity 250 303 208 283 
DrooE of rumE 0.7 274 3.0 290 
-2-
TABLE 14 (Continued) 
C Fat D Fat 
tleight 837 255 761 272 
Ht. at withers 119.4: 301 115.9: 257 
Ht. at croup 120 276 116.6: 261 
Depth of chest 65.1 : 280 62.5: 257 
Depth of barrel 66.2: 279 63.4: 257 
Depth at udder 59.5 : 296 56.2 : 252 
Width of chest 33.2: 286 31.1: 264 
Width of barrel 63.3: 260 59.8: 254 
Width of hips 47.5: 268 45.6: 253 
Width of thurls 40.4: 258 38.4: 272 
Circ. of chest 168.7 : 280 162.0: 259 
Circ. of barrel 212.5: 272 292.0: 255 
Circ. of udder 183.6 : 258 175.2: 250 
Leneth of back 84.6: 270 81.6: 271 
Length of rUlLp 46.1: 288 44.3: 257 
Diameter R 1.37 : 296 1.16: 241 
of Veins L 1.43: 297 1.18: 237 
Diameter R 0.96: 292 0.84: 247 
of Wells L 0.96: 273 0.84: 253 
Capacity 196 284 175 255 
DrooE of RutTIE 4.6: 281 6.8 : 283 
-3-
TABLE 14 (COntinued) 
:Larg- :Sma11-
est Fat : est Fat 
10 .. 10 . . 
Weight 1025 338 722 240 
Ht at withers 127.8 370 114.4 254 
Ht. at croup 128.3 351 115.3 259 
Depth of chest 71.3 348 61.4 256 
Depth of barrel 72.8 326 62.0 261 
Depth at udder 69.3 325 54.2 236 
Width of chest 38.7 287 30.3 246 
Width of barrel 72.5 327 57.2 254. 
Width of hips 52.8 346 44.5 259 
Wid tr~ of thur1s . 44.4 328 37.6 260 .  
Circ. of chest 183.2 347 159.1 227 
Circ. of barrel 231.3 370 198.3 220 
Circ. at udder 207.7 335 169.8 200 
Length of back 93.0 338 80.0 267 
Length of rump 50.5 345 43.4 244 
Dialfleter R 2.01: 299 1.07: 242 
of veins L 1.99: 307 1.08 : 221 
DiaGleter R 1.39: 367 0.78 : 255 
of wells L 1.42: 359 0.76: 259 
Capacity 322 324 165 221 
DrooE of rUffiE + .77: 283 7.45: 293 
-4.-
TABLE 14 (Continued) 
:Larg- :Smallest: 
:est Fat 48 Fat 
48 
Weight 928 301 799 263 
Ht. at vd thers 123.7 286 117.6 279 
Ht~ at croup 124.5 296 118.8 268 
Depth of chest 68.2 294 63.8 264 
Depth of barrel 69.6 293 64.8 268 
Depth at udder 64.5 287 58.1 272 
Width of chest 35.6 285 32.1 275 
Width of barrel 68.9 305 61.6 257 
Width of hips 50.1 l02 46.6 260 
V:id tl: of thurle 42.3 293 39.4 266 
Circ. of chest 176.2 292 165.3 279 
Circ. of barrel 222.5 299 207.7 264 
Circ. at udder 194.6 307 179.4 255 
Length of back 88.8 290 83.1 270 
Length of rump 48.2 287 45.2 272 
Diameter R 1.73 298 1.27: 267 
of veins L 1.72 297 1.3 267 
Diameter R 1.24 · 296 0.8 269 
of welle L 1.21 303 0.9 263 
Capacity 228 293 185 267 
Droop of rump 1.8 282 5.8 282 
OBSERVATIONS GROUPED TO BUTTERFAT 
· · 
· · 
• i I II III: IV 
· 
Tortuousness A 8 4 2 6 
of : B 14 16 18 13 
Right Vein : C 2 4 4 6 
Tortuousness : ·A · 6 3 6 1 
· of B 
· 17 17 14 16 
· Left Vein C 2 4 6 7 
Size of , A 9 14 8 
· 
9 . 
· 
. ' 
Udder B 16 9 · . 10 11 
· . 
C 0 2 6 4 
· A 8 6 • 4 4 
· · Shape of Udder: B 14 14 17 13 
C 2 6 3 · 7 
· 
Shape of A 1 3 2 2 
Fore Udder B 18 12 16 9 
C 6 9 7 13 
Qua1i ty of A 8 • 8 8 3 
· Udder 
· 
B 14 16 14 19 
· • C 2 
· 
0 
· 
2 2 
· · · · 
• 
Straightness A . 3 3 
· 
6 3 · • 
· 
• 
of Back B 20 19 18 21 
C 1 · 2 0 0 • 
TABLE 15 (Continued) 
:Best :~oore8 Best:Fooreat 
· 
· 48 48 10 10 :Total: 
Tortuousness A 12 7 4 1 19 
of Right Vein B 30 31 6 6 61 
C 6 10 1 4 16 
Tortuousness · A · 8 6 · 4 1 14 · 
· · 
• 
· of Left Vein B 
· 
34 30 
· 
6 6 
· 
64 
· · · 
· 
C 6 
· 
13 
· 
·1 4 18 
· · · 
Size of Udder A 23 17 3 1 40 
· 
· 
· 
B 24 21 7 6 44 .: • 
· 
C 
· 
2 10 0 4 12 • 
· 
Shape of Udder A 
· 
13 
· 
8 4 • 0 
· 
21 
· 
• • • 
: B · 28 30 • 6 7 · 68 
· 
• • 
· C . 7- · 10 · 1 3 · 17 · 
· · 
• ~ 
, 
Shape of : .A 4 4 1 0 8 : 
Fore Udder B 30 
· 
24 7 3 · 64 
· · C 14 20 2 7 34 
Quali ty of A 16 11 4 2 27 
Udder B · 30 33 6 7 · 63 
· · C 2 4 0 1 : : 6 
Straightness A 6 9 1 0 · 16 • 
o of Baok B 39 39 9 10 78 
· 
C · 3 0 0 0 3 • 0 
" , 
TABLE 16 
BUTTERFAT ARRANGED TO OBSERVATIONS. 
:General: 
. A B C :Averas:e: . 
Size of udder 290 286 240 282 
Quality of udder 296 283 261 282 
Shape of udder 302 283 255 282 
Shape of fore udder 279 295 263 282 
Straightness of back 288 280 313 282 
Tortuousness milk vein R 290 284 256 282 
" " " L 308 284 254 282 
PROPORTIONS OF MEASUREMENTS 
: Table 17: Table 18: Table 19 : Table 20 : 
:Depth at Udder:Depth at Udder:Depth at Udder:Depth at Udder: 
Group: to depth : to height : to depth : to height 
of barrel at oroup of ohest at withers 
I 1.088 
II 1.089 
III: 1.106 
IV 1.144 
~:·A 1.082 
B 1.137 
X 1.089 
Y 1.126 
Av. : 1.106 
Table 21 
· 
Width of 
· :thur1s to 
:width of hips 
I 1.206 
II 1.193 
III: 1.173 
IV 1.164 
A 1.210 
B 1.163 
X 1.199 
Y · 1.169 
· Av. : 1.181 
.,. A= Best 10 , 
n=. Poor e s t 1 0 . 
. 
. 
1.967 1.069 1.946 
1.963 1.064 .. 1.966 
· 2.026 1.097 2.008 
2.076 1.120 2.068 
1.997 1.069 1.948 
2.089 1.113 2.080 
1.969 1.067 1.939 
2.060 1.108 2.037 
2.004 1.087 1.987 
Table 22 Table 23 Table 24 
Width of Width of 
· 
Width of 
· thur1s to · thurls to hips to , 
Ht. at withers length of rump length rump 
2.960 1.146 .950 
2.976 1.161 .977 
2.939 1.138 .970 
2.940 1.126 .968 
2.970 · 1.149 .950 
· 2.967 1.144 .983 
2.962 1.163 .961 
2.940 1.133 .968 
2.951 1.143 .966 
X= Best 48. 
y= Poorest 48. 
Froport10ns of Measurements (Cont) 
: Table 25 
:C1ro. at 
Group:udder to 
:c1ro. at 
I 
II 
III 
IV 
*A 
B ' 
X 
Y 
Av. 
: barrel 
1.130 
1.138 
1.173 
1.163 
1.135 
1.169 
1.134 
1.166 
1.161 
Table 26 
Circ. at 
udder to 
circ. ,of 
chest 
.899 
.907 
.917 
.928 
.896 
.939 
.903 
.923 
.913 
Table 27 : 
Circ. at udder: 
, to height .: 
at ,croup : 
.635 
.644 
.667 
.663 
.643 
.674 
.643 
.664 
.660 
. 
, . 
-------------------------
. Table 28 . Table 29 
· 
Table 30 . . . 
· 
. 
:Circ. at width of bartel Width of 
udder to to width ' barrel to 
height at of hips ' . height at 
withers withers 
I .633 .761 1.838 
II .636 .717 1.790 
III .661 .744 1.864 
IV .661 .734 1.884 
A .638 .763 . . 1.849 . 
B .671 • 740 1.904 
X .634 .734 1.814 
Y .656 .746 
· 
1.874 
Av. .648 .739 1.858 
* A= Best 10 x= Best 4R 
B= Poorest 10 y= Poorest IR 
TABLE 31 
SHAPE OF FOR'~ UDD~R 
OF Rm.rr> 
. Class Class . 
GrouE: A B 
A 5 14 
B I 19 
C : . I 10 
D I II 
A & B 6 33 
C & D 2 21 
* X 3 5 
Y 0 4 
Total e 54 
* 
TO DROOP 
Class 
C 
5 
4 
13 
12 
9 
25 
2 
h 
34 
x- 10 with most level rumps 
y- 10 with most drooping rumps 
# 
# 
· 
· 
· 
· 
, 
Droop of rump arranged according to measurements. 
TABLE 32 
JERSEYS AT THE UNIVERSITY OF MISSOURI. 
---
v '~~ 
!.' 
. .. 
. • 
No. : 1 2 3 4 6 6 
. A 106 136 112 : 117 : 63 70 
B 860 886 863 :1030 :730 980 
1 121 123 116 .. 127 :121.6 131 . 
2 119 126.6 i16 128 :121 132 
3 117 123.6 114.6 126 :118.6 129 
4 68.6 70 66 69.6 66.6 70.6 
6 61 49 47 48 64.6 60 
6 37 36.6 33 34 37 36 
7 60 61 60 60 48 (8.6 
8 19 20 19 19 20 20 
9 46 46 44 48 44 46 
10 83 90 84 86 88 86 
11 46 48 . 46 61.6 46 61 . 
12 32 33 36 36 : 36 26 
13 173 176 166 186 :177 189 
14 209 210 221 220 :226 . 212 
16 16 16.6 16 17 : 16.6 17 
16 17 17.6 16.6 19 : 17.0 19.6 
17 13896 13769 ! 12729 : 10611 : 11063 9676 
· 
· 18 4.89: 4.63 : 4.98 : 6.71: 6.476 6.22: 
19 680 638 633 607 :606 602.2 · 
· 
TABLE 32 (Cont) 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
· · 
· · Ho. : 7 . 8 9 10 11 12 . 
A · 66 88 · 69 72 77 138 
· · B :1030 860 800 922 973 766 
1 123.5 120 126 126~6 125 124 
2 125 117.6 124.5 128 126 126.5 
3 124 113 121.5 126 125 122 
4 70 68.5 70 69 · 71 67.6 
· 5 61.5 50.5 51.5 53.26: 64.6 49 
6 36.5 34.5 36 36.26: 36 35.6 
7 43 50 49 49 50 49 
8 19 18 21 18.5 20 19 
9 45 43 44 43.6 43 44 
10 88 83 89 90 94 87 
11 48 46 49 36 32 32 
12 35 33 32 37 32 34 
13 176 169 174 192 184 168 
14 205 201 214 232 224 206 
15 15.5 15 15.5 15.6 16.6 14.5 
16 · 17 16.5 · 17 · 17.5 17.5 16.5 
· · · 11 :10393 9998 :11380 :10630 · 8487 :10604 . 
· 
. 
18 · 6.29: . 5.495 4.699: 4.68: 5.879: 4.42 : 
· 19 : 559 545 : 534 : 528.75: 470 : 469 
TABLE 32 (Cont) 
JERSEYS AT THE UNIVERSITY OF MISSOURI --~------
· 
· No. : 13 14 15 16 1'1 18 
A 112 64- 90 . 69 : 127 102 . . 
B 876 897 : 896 730 :1040 780 
1 126 126.26: 121 126 123 124 
2 125 129 · 123 126 123 123 
· 3 123.6 127.25: 120 124.5 121 120 
4 66.5 68 · 67 66.6 67.6 68.6 
· 6 49 51.5 · 48.6 49 49 51.6 
· 6 31 36.75: 32 36 32.5 36 
7 60 61 61 49 .9 50 
8 19 19 20 18 20 19 
9 43 43.6 43 44 46 43 
10 86 89 83 90 82 88 
11 49 49.6 47 33 49 60 
12 33 31 36 30 34 33 
13 175 173 178 167 186 170 
14 203 206 228 194 232 185 
16 16 16 16.6 16 16.6 15 
16 : 18.5 . 18 . 17.6 : 16.6 18 16.5 . 
· 17 :9044 :8613 :7908 :8137 :7278 :6773 
18 . 4.86: 6.02 : 6.21: 4.8 : 8.2 : 6.6 
· 19 : 439 : 432 : 412 : 398 : 378 : 376 . . 
TABLE !32 (Cont) 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
----- - - - ~.;....;;;....;~..;;;. 
19 20 21 22 2!3 24 
A 66 76 60 148 67 88 
B 940 890 8!38 800 940 1125 
1 124 128.5 125 122.5 118.5 116.5 
2 124.6 129 127.5 · 124 120 117 
· !3 121.5 126.5 125.75: 122 115 115 
4 70 71 66.75 : 69.5 64 67 
5 51.5 52 50 · 47 52 49 
· 6 !35.5 !36.5 !36.26: !35.5 !32 !34.5 
7 48 60 46.75: 49 47 49 
8 20 21 19.25 : 18 19 19 
9 4!3 42 41 : 4!3 41 4G 
10 90 89 91.75: 90 82 89 
11 47 50 48 
· 
47 47 44 
· 12 !31 !30 !35.5 : 86 3!3 !32 
1!3 176 177 167.75: 167 187 168 
14 219 193 199 · 201 217 207 
· 15 15 16 15.25: 15 16 15 · 
· 16 . 17 . 17.5 . 17 · 17 . 18 . 16.5 : . . . 
· 
. . 
17 :6594 :6077 :6447 :6760 :7462 :6739 · 
· 18 : 5.6!3: 6.1 5.6 : 5.!3 4.65 : 4 • .91: 
19 : 371 : !370 : 361 : 358 : 347 : 331 
TABLE 32 (Cent) 
. 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
--
25 26 27 28 29 30 
A 62 63 · 69 63 73 63 
· B 840 768 :1198 : 724 887 · 873 · 
· · 1 124 118.6 : 134.76: 120 · 121.26 : 122.26: 
· 2 123 122.26: 138.6 121.75: 124.6 124.75: 
3 121 120.75: 138 120 : 123.6 123.26: 
4 66 65.5 74 62.5 · 63.6 66 
· 5 48 48 66 47.75: 62 61 : 
6 33.5 35 35 33 · 35 36.6 · 
· · 7 61 60 60 46.5 · 48 49 · 
· · 8 19 18.5 19 17.76: 19 19.75: 
9 43.5 40 47 39.5 42 41.5 · 
· 10 82 82 97 87 82 89.26 : 
11 48 47 64 44 49 47 
· 
· 12 28 33 40 36 32 36.5 · 
· 13 173 168 191 156.6 166 169.25: 
14 204 198 218 196.6 202 206 · 
· 16 16 16 17 16 16.6 · 16.25: 
· 16 · 18 . 17 · 19 : 16.5 17.76: 16.76: 
· 
. 
· 17 :6270 :5389 :4982 :6106 :4451 :3836 · 
· 18 · 4.46: 4.96 : 6.16 : 4.86: 6.5 · 6.97: 
· · 19 : 280 : 266 : 266 : 247 : 237 : 229 
fABLE 32 (Cont) 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
· · 
· · 31 32 33 
· 
34 
· 
36 
· 
· · · 
A 48 68 61 67 
· 
60 
· 
· · B 813 960 821 867 
· 
860 
· 1 120 120.6 119.6 124.76: 123 
2 122 · 120 120 127 123.26 
· 3 120.26: 118 118.6 124 · 121.6 
· 4 64.6 : 69.5 63.6 66.26: 66.6 
6 47.75: 64.6 47 48 60 
6 30.75: 36.6 33 34 36.6 
7 49.6 48 47 47.6 48 
8 18 
· 
20 17.6 18 19 
· 
· · 9 39.6 
· 
42 
· 
38 42 41.6 
· · 10 90.5 
· 
85 80 86 80.6 
· 11 46 · 47 44 48 46.6 
· 12 33.76: 30 36 34.5 33.6 
13 162.5 · 178 168 169.6 177 
· 14 201 210 207 206 · 210 
· 16 16 · 16 15 16.25: 16 
· 16 · 16.76: 16.6 · 16.6 · 16.5 · 16.76 
· · · · 17 :3481 :3188 :3530 :3397 :2941 
18 · 5.07: 6.31: 4.74 : 4.77: 6.02 
· 19 : 176 : 169 167 : 162 : 147 
TABLE 33 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
ARRANGED ACCORDING TO BUTTERFAT 
. 
. 
. I . II III IV . . 
B 887 898 880 887 
1 123.11 124.59 122.40 122.94 
2 122.06 125.69 123.36 124.64 
3 120.66 123.46 120.83 123.00 
4 67.92 67.88 68.38 66.26 
6 60.33 60.47 49.90 60.44 
6 35.40 34.38 34.97 34.36 
7 48.83 49.76 48.97 48.17 
8 19.44 19.19 19.22 18.66 
9 44.70 43.63 42.06 41.44 
10 86.22 87.62 86.9'1 86.26 
11 47.83 48.76 47.66 47.17 
12 34.11 33.26 32.40 34.69 
13 176.00 17'1.8'1 172.64 1'10.86 
14 213.00 215.62 202.56 206.17 
16 16.66 16.50 16.36 16.33 
16 1'1.60 17.26 17.17 17.00 
17 115.00 : 88.63 : 65.01 . 38.66 : . 
18 6.266: 5.032: 6.233: 6.164: 
19 601. 424. 340. 199. 
TAlfLE 33 (Continred) 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
Ar~ANGED ACCORDING TO BUTTERFAT. 
Best :Poorest :Genera1 . . 
17 .. 18 :Average . . 
B 890 883 886 
1 123.80 122.67 · 123.23 
· 2 123.80 124.00 ' : 123.90 
3 122.06 121.92 121.99 
4. 67.90 67.32 67.61 
6 60.40 . 60.17 60.29 . 
6 34.91 34.67 34.79 
7 49.26 48.67 48.92 
8 19.32 18.94 19.13 
9 44.26 41.76 43.00 
10 86.88 86.11 86.49 
11 48.14 47.36 · 47.75 
· 12 33.70 33.66 33.63 
13 : 176.88 171.76 174.32 
14 214.24 204.36 209.30 
16 15.59 16.36 15.47 
16 17.38 17.08 17.23 
17 10269 . 6188 · 7661 . 
· 18 6.156: 6.194: 6.176 
19 618. 269. 396. 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
---"----'- - - -
ARRANGED ACCORDING TO MEASUREMENT. 
· 
A Fat B Fat 
· 
B :1035 420 904 420 
1 127.89 471 · 124.25 372 
· 2 129.44 421 125.09 454 
3 127.44 447 123.22 386 
4 70.67 489 68.62 445 
6 53.36 386 51.06 471 
6 56.54 438 36.63 403 
7 60.46 622 49.70 368 
8 20.22 476 19.26 463 
9 · 45.44 642 43162 467 
· 10 : '. ' 91.37 395 88.66 429 
11 60.61 460 48.26 416 
12 36.55 373 34.34 367 
13 186.33 418 176.87 468 
14 .. 224.33 473 211.12 . . 431 
· 
. 
16 16.40 412 16.60 613 
16 18.42 398 · 17.38 633 
· 
TABLE 34 (Continued) 
JERSEYS AT THE UlHV'.&RSITY OF MISSOURI. 
ARRANGED ACCORDING TO MEASUREMENT. 
· 
· C Fat 
· 
D Fat . 
· 
. 
B 848 356 765 381 
1 122.05 409 · 118.72 320 
· 2 123.11 292 
· 
119.14 414 
· 3 120.84 326 116.61 414 
4 66.66 362 · 64.55 284 
· 5 49.17 397 47.61 322 
6 34.90 393 32.30 342 
7 48.66 
· 
416 '46.86 266 
· 8 19.00 316 18.03 . 316 . 
9 42.55 340 40.44 233 
10 85.33 445 81.83 304 
11 47.06 279 45.22 422 
12 32.66 477 29.90 354 
13 170.30 389 165.31 316 
14 . 204.90 330 196.61 344 . 
15 15.36 · . 244 14.94 419 
· 16 16.86 342 16.50 318 
3 
TABLE 34 (Continued) 
JERSEYS AT THE UNIVERSITY OF MISSOURI 
ARRANGED ACCORDING TO MEASUREMENTS. 
:LaI'gest :Smal1 e§t : :Genernl 
. 17 
· 
Fat 
· 
18 . Fat :Averafie Fat . 
· · 
. 
B 964 420 807 373 886 396 
1 126.07 427 · 120.38 364 123.23 396 
· 2 127.35 438 121.12 353 123.90 396 
3 125.33 420 118.70 370 121.99 396 
4 69.65 467 65.60 3Z3 67.61 396 
5 52.21 432 48.39 360 50.29 396 
6 36.01 423 33.60 368 34.79 396 
7 50.08 451 47.76 341 48.92 396 
8 19.74 474 · 18.51 316 19.13 396 
· 9 44.50 506 41.50 286 43.00 396 
10 89.70 415 83.63 377 86.49 396 
11 49.46 442 46.14 350 47.75 396 
12 35.53 376 31.28 418 33.63 396 
13 180.82 439 167.80 353 174.32 396 
14 217.65 455 200.76 337 209.30 296 . · . • 
15 15.88 460 15.16 332 15.47 396 
16 17.94 462 16.68 330 17.23 396 
TABLE 36 . 
HOLSTEINS AT THE UNIVERSITY OF MISSOURI 
· · 
· · No.: 1 2 3 4-
· 
6 6 
· 
A · 99 : 120 : 104 : 145 · 99 · 69 
· · · B :1186 :1306 :1282 :1310 :1200 :1268 . . 
1 : 139 131.5 139 139.6 133.6 142.26: 
2 : 144 136.6 144.6 140 139 143.26: 
3 : .144 133 143 : 136 134.6 142 
4 77 74.6 76.76: 77.6 73.6 76.6 
6 66 · 66.6 66.6 66.6 62 64.6 
· 6 38.76: 38.6 37 49 39 37.6 
7 63 63 61 66 62.6 61 
8 19 20 19.6 21 18.6 20 
9 61 48 51 60 48 49.5 
10 103 102 99 100 95.6 96.6 
11 62 50 60 61 61 60 
12 42 42 39 41 38.5 38 
13 200 189 191 198 186 196 
14 235 228 240 238 236 233 
· 
· 16 18.6 16.6 18.6 18.6 18 18.76: 
16 · 21.6 · 19 · 20 . 20.6 . 20.6 . 21 
· · · 
. . . 
17 :2!3603 :26826 :22664 :18064 :19428 :16371 
· 
· 18 · 3.26: 2.76: 3.09: 3.41: 3.03: 3.41: 
· 19 
· 
768 : 739 
· 
711 : 618 : 689 : 646 
· · 
TABLE 35 (Cont) 
HOLSTEINS AT THE UNIVERSITY OF MISSOURI 
· 
· No.: 7 
· 
8 9 10 
· 
A · 90 : 122 : 105 · 75 
· · B :1165 :1200 :1266 :1385 
1 136 143.5 138 134 
2 136 143 139 134 
3 134 141 136 132 
4 75 76.5 73 73 
5 55 56.5 64.6 66.5 
6 39 43.5 37 40 
7 65.5 54 66 66 
8 19.5 20 22 21 
9 49 47 60 · 49.6 
· 10 99 100 94 91 
11 52 66 51 51 
',\.2 38.6 36 35 36 
13 190 193 196 200 
14 233 227 241 244 
16 19 18.5 18.6 19 
16 · 20.5 · 20.6 . 21.6 22 
· · 
. 
17 :18384 :12336 :14684 9933 
18 · . 2.'16: 3.48: 2.9 3.02 
· 19 : 509 : 430 : 429 309 
TABLE 35 (Cant) 
HOLSTEINS AT THE UNIVERSITY OF MISSOURI 
· 
. 
· 
. 
No. : 11 12 · 13 · 14 
· 
• 
A : 120 . 76 : 123 · 61 . 
· B :1330 :1075 :1135 :1145 
1 136 132 132.5 130.75 
2 135 135 134 131 
3 134 133 132.5 127.6 
4 73.6 69 73 70 
5 68 52.5 66 62.26 
6 38 37 
· 
4-1.6 39 
· 7 53 54 52 54-
8 21 19.5 20 19 
9 49 46.5 49 45 
10 9'1 90 95 90 
11 · 51.5 53 50 46 
· 12 37 33 39 · 33 
· 13 198 182 185 183 
14 239 218 235 220 
15 18 17.5 17.5 16.5 
16 
· 
21 : 20.5 · 20 · 19 
· · · 17 :10219 :9169 :8629 :8574 
18 · 3.03: 3.27: 3.26: 2.92 
· 19 : 309 : 299 : 281 : 250 
TABLE 36 
HOLSTEINS AT THE UNIVERSITY OF MISSOURI. 
- - ---"--~"";;;"'-'--~";;""';"'~~ 
ARRANGED ACCORDING TO,BUTTERFAT 
. 
. 
Group: I II 
B 1246 : 1219 
1 137.26: 136.26: 
2 140.46:136.86: 
3 138;09: 133.71: 
4 76.64: 72.66: 
6 66.00: 66.03: 
· 6 39.82: 39.43: 
7 63.00: 64.14: 
8 19.64: 20.36: 
9 49.60: 48.00: 
10 99.30: 93.86: 
11 60.86: 61.07: 
12 39.86: 36.43: 
13 192.66: 191.00: 
14 234.71: 232.00: 
16 18.26: 17.93: 
11: 20.43: 20.64: 
17 :20746 :10606 : 
18 3.102 3.13: 
19 640: 330 
Genera! 
Average 
1233 
136.26 
138.16 
136.89 
74.10 
66.01 
3'9.62 
63.67 
20.00 
'8.76 
96.68 
60.96 
37.64 
191.83 
233.36 
18.09 
20.63 
16626 : 
3.116: 
486 
TABLE 36 (Continued) 
HOLSTEINS AT THE UNIVERSITY OF MISSOURI 
ARRANGED ACCORDING TO MEASUREMENTS • 
. 
. 
Group: A Fa.t B Fa.t 
B 1305 . 1509 1158 461 . 
1 139.61: 573 .132.90 397 
2 141.82: 584 134.50 385 
3 139.50: 584 132.30 385 
4 75.96: 620 72.14 352 
5 56.30: 551 53.75 419 
6 41.57: 426 37.68 543 
7 54.93: 406 52.21 564 
8 20.71 : 483 19.29 489 
9 50.00: 556 47.5 418 
10 100.00: 583 93.14 386 
11 52.21: 503 49.71 466 
12 40.00: . 602 35.28 367 
13 196.86: 486 186.43 483 
14 239.00: 533 227.72 436 
15 18.68: 556 17.50 418 
16 21.14: 509 19.93 460 
TABLE 37 
FORE UDDER TO DROOP OF RUMP 
---
." tJ,I' " v,... 
~I· ,. 
" 
~ 
0 
No. 0 : Fore: l~o • Fore : Ho. . Fore " 0 . - J~'" COW :DrooE:Udder: Cow :DrooE: Udder: Cow :Droo~ Udder 
63 : +2 .00: B 52 2.5 B 35 5.0 C 
93 :+2.0 : C 24 3.0 B 39 5.0 C 
6 : +1.5 0 B 42 3.0 B 71 5.0 C 0 
15 : H .25: B 60 3.0 B 72 5.0 C 
27 : -10.75 : A 61 3.0 B 76 5.0 A 
7 : i-O. 5 B 93 3.0 C 84 5.0 C 
91 : -10.5 : C 48 3.25: A 41 5.25 B 
10 0.0 : A 96 3.25 : B 33 5.5 C 
81 0.0 . B 11 3.5 B 43 5.5 A . 
74 .75: A 13 3.5 B 88 5.6 B 
49 1.0 C 19 3.5 B 60 6.76 B 
62 1.0 A 31 3.5 B 83 5.75 C 
80 1.0 11 47 3.6 B 68 6.0 C 
51 1.5 B 94 3.5 C 95 6.0 C 
69 1.5 B 9 4.0 B 23 6.5 B 
17 2.0 C 14 4.0 B 38 6.5 B 
26 2.0 B 30 4.0 B 45 6.5 C 
40 2.0 B 58 4.0 C 77 6.5 B 
54 2.0 B 66 4.0 B 12 7.0 B 
56 2.0 B 75 4.0 B 18 7.0 C 
59 2.0 B 79 4.0 C 20 7.0 C 
67 2.0 A - 87 4.0 C 21 7.0 B 
78 2.0 B 92 4.0 B 26 7.0 C 
82 2.0 C 29 4.26: B 32 7.0 C 
85 2.0 C 16 4.5 : B 66 7.0 C 
3 2.25: B 37 4.5 : C 70 7.0 B 
36 2.25: C 89 4.5 . C 86 7.0 C . 
46 2.26: B 67 4.76 : C 6 7.5 ' C 
53 2.85: B 1 5.0 C 44 7.5 C 
65 2.25: B 2 6.0 B 64 7.5 B 
8 2.5 B 22 5.0 B 73 7.6 B 
28 2.5 . B 34 5.0 B 4 9.6 B . 
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COLUMBIA 
May 25, 1916. 
Dean of the Graduate School, 
Academic Hall. 
Dear Sir: 
In accordance with your request. I have examined the 
dissertation which has been submitted by Mr. Robert Wylie. 
I beg to concur with ProfesEor C. H. Eckles in its 
approval. 
I am pleased to state that, in my opinion, it meets 
the requirements of the general standard which has been 
established at the University of Missouri. 
I am also pleased to state that it furnishes valuable 
and accurate data on a subJeot which is greatly in need of 
investigation. 
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